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ARTICLE I. 

On tin Cat^e of Feuty Rings. % John Gough, ^fq. 

To Mr. NICHOLSON, 

SIR, MidAlq/haWt Dscmherl, 1805*. 

You piibhihed tn the firft page of your ninth volume in latrodufionf 
oftavo, a leUfer to mo from the Rev. Jonathan Wilfon, vicar ”“**** 
of Btddulph, in which the appearance of a patch of ground 
recently blaAed and torn up by lightning was defcribed. 

The obfervations of tins ingenious and accurate gentleman 
%promifed to throw fight on the natural hiftory of fairy-rings, 
provided, they w^e continued, and in this expediaiion, 1 took 
the liberty in a note fubjoined to the'copy of bis letter printed 
by you, to requeft his future remarks on the ful^efSt, drawn 
from repeated infpedion of the place afFeded by (be light¬ 
ning. The following a an extra£t of a letter from Mr. Wilfon, 
containing bit <d)fervations relative to the fubfequenl ap¬ 
pearances of (he patch, with tome thoughts which are cer¬ 
tainly an Improvement in one theory of foiry-rings, that hat 
received the pfitfohageof fume writers. This letter is dated 
November 1, 1^, and dfler feme prefatory matter, pr<H 
ceedsthua, 

Voi. XllL—jAituAiiY, 1806. R •* In 



I'AIRY »tWG5, 


, t , . ■* A# 

In confcquencc of your efleemed favour ofthe 14lh of 
^kuguft, 1804, I went on ll\e 2nd of Septeni20^V following, 

* ' ^to view the placi$«which the lightning ha^ tlruck, beidjf'lte- 

Thapiace Xsti i|>nipanied by' the farmer of the groundt* ^Tbe atfe€led (^ok 
was not then very eafy to be didinguiihod^ as ih^ injured 
ihifliies were generally overtopped at the time, but we diad 
no doubt of its true fituation, dpon finding the place .wliere 
vefticks we forioerty dug in purfuit of the imaginary Hone. * Some 
of the Jightdnf. gfa^ appeared, but it was confined to the fpace within 

which..^the roots had^been plowed up by the eledtric fiuid.^ 
The verdure was undoubtedly brighter sboub the hole, alTd 
the farmer was willing to attribute the' fiburifliing ilale of 
this circle of herbitage to the lighbaing-'; hdt for my part, 
•1 afcribed it to what had dropped from his cows, rather than 
any thing that had fallen from the clouds. 

^fi^^ftiges > I have not been able to perceive the leafi difference be> 
Mot perinaoeat. tween t|^ part firuck, and the reft of the field, during-the 
courfe ofcthe prefcnt year; my obfervalions rouft therefore 
be acknowledged not to liivoor the bypothefisi; which fuppofes 
fairy-rings to be funned at firft by lightning. 

Theexplanstion •* 1 never faw a fairy-ring, and therefore may feem badly 
proved*** *™” qualified to write on the fubjeQ; but from what I have read, 
it appears to me, that the circle of decayed grafs is caufed. 
by. the innumerable grubs, which are faid (o lay concealed 
under the ring amoirg the roots of Uie herbitage; 1 alfo 
fuppofe, ,that 1^0 fopgufes commonly feen on fitiry^^rings, 
give a preference to thefe ekefes on account ofithe abundance 


of dead vegetable matter to be found in them; amongft 
which various fpecies of fi^gf are knowtvic grow. To tlii# 
I may add, that the interior circle of dark grCCn grafs ts 
owing to the c^.ng; and {ddughing* of tbofe afiiosals in Ib^ 
preceding and the reafon which cOi^^pels thefe grubs 
.. or.^eir offspring to pulh forward from the centre, fi^mp to be 
this every creature we know of .has an ayerfion to working 
^ in lU owh.excyemenk or that of its.own fpecies,” 

^ obfervathms. of >Mr. Wftfon^ above,, fisem to 

** demquftrate, that a patch of heri^e is not rnyMaMy conr 
verted into a fairy-ring by a powerful Of iigbfning'^ 

. confequently if elefildcdifchargea/rona tlm, htmol|)lsere be tire 
priniary canfes Of thefe drcles, they reqairO: the afliftaiicc of 
jocoe pec^liarily in the fed to gh^eperfuamnqy .to t^o appear. 


. ance^ 
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Kdce* Moreover Che carcitlbr iigure of thefe 
embwradU.lhe eledricat bypotbeiis with afecond difficulty s ^iieory. 

‘foi tho (radts ^of ^fcMilottred grafs, a^uK% produced by 
ning, are but feldooi bent into ring«f as they njoi;p freqoKntljr, 
affiime a zigzag, or elfe a ramified form, and are, I believe, , 
pfi but ibort duratbu; which (hews, tbe roots of the hinbage 
are not dcdroyed, imlefs *wherc the earth is torn up* The Fva^ apt th« 
theory whjoh altfibutes UieJe circles of withered graft to 
tte funoing of a fongus, has little or no foundation | hecauie 
thefe iin]:verfe^ plants, generally fpcaking, attach thfsmfelves. 

A.O dead vegeiabtes, cenfecpienlly their prefence in ffiiiyr^rings 
'is notJting more than an appeau«m;e which is fubhsqdent to 
the defirudlion of' lli© herbage upon them. As for the lively Superior verdure 
verdure of Uie grafs on the interior edges of thefe crrclea, 

J believe it may be explained upon general principles, with¬ 
out the agency of lightning or fungi. For if tlie herbage of 
a patch of ground be deftroyed root and braneb^y a caufe 
which does not remove the remains of it, tlie place will be 
covered, in procefs of time, with a frefb crop of plants, pol* 
felling fuperior luNUriancy and verdure. The caufesof this Dead plants, 
vigorous vegetation a|^)ear to be Che following; the dead®*"“”^® 
root* and ffems i»t and manure tbe foil which produced 
them: this fuurce of fertility receives an additional fupply 
from a faectiffion of fungi, which grow and decay on, the 
furface of the giound, as well Ki hum the excrement and 
exuvia of the gi ubs, wMoh take up their abode among the 
withered roots; lafily, (he foil ts rendered more porous by The ur in^ 
the decay of the vegeti^ remains, and llutreby SonW 

more permeable to the air, which increafes its fertility not a oq thetoop?^ 
little. Tbe liuR: poiition feems to be confirmed by the cir> 
cumffaiice ef plants thriving bettmr in. onglazedy |han in 
* glazed dowmr j»ots, Tbe following fa£t$ bp addaoad Proofs of dw 

in corroboration of what has been bereadvadcad. A fioall piece 
of ground wgs covered, in Jpno, with eommoA fab, which had 
been rubbed upon tbe corps of nsdrowned mon j the herbage 
"of (this ,^d8co,,4iid .m A) tiort tbse t but was fuccceded the 
opnt CEunmer b^ a new^^pop^jlb^verckts of which didinguit^ed 
it ^ fome ipata from thu fufioiinding grafs. As eommuin 
fall is e(ie«M U'inanoro,] perhaps .the following mAance 
will be calltd pnfocal^ tp the focmer*.." Many woodS' ti;^ 
this country,* cj^iallp'tb^.pbMIt Windermere, are cA 

B down 
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down about once tn fourteen )earsi and conv^ted info 
charcoal, fur the ufe of tbo iron workx. 'I'hifr ia done b^ 
^roMing the branebet into large beapa;^ which are then 
covered wyih green tint, and fet on fire. ^Thcfe piles of 
wood continue burning for feveral daysf, in<%;ontequence of 
wliic*b| the roots in the ground beneath (hem are completely 
charred; and (he pit-dead, as (he fidace is celled, lias no 
verdure left upon it. The loTs however is repaired in (lie 
couife of a few years by nature lierfelf, where artedoes not 
. int^fere, and the (pot j>> clothed witb a freili coat of herbage, 
confiding of herbs remarkable for tbeir’ fise and fiourifliinjf 
appearance. This indance of vigorous vegetation on ground 
that has been completely burned, in all probability, is occa- 
fioned by the texture of (he foil; vrhicb is adapted to retain 
moiilure, and admit (he air; unlefs we fuppofe (he incorrup;*^ 
tible fubfiance of charcoal to afford a fpecies of manure. 

Thepr^eding hints may perhaps incite (bme of yourreaders 
tofiudy th«i natural hiflory of fairy*>rings with greater diligcncef. 
efpeqially to fearch after the true caufe which blafls thefc cir¬ 
cles; for when this is difeovered, we fiialk be able to re*clolhe 
them with fuperior verdure, on rational principles. 

1 remain, &c. 

JOHN GOUGH.* 

C 


Ohftrvatwns on the /in§utar JFtgurt the Planet Saturn, 
William Herschil, LL, D, B, S,* 

HP 

X HERE is not perhaps another object in the heavens tha 
prefents us with fuch a variety of extraofdihary phenomeni 
as the planet Saturn: a magnificent globe, encom|>afied by \ 
fittpendotti double ring; attended by feven fatelfites; orna¬ 
mented with equatorial belts: comprefied at the poles; turn¬ 
ing upon its axis: mutually ecUpfing its ring and fateilUes, and 
eclipied by them: the mod dlftant <vof the rings alfo turning 
upon Us axis, and the fame takii^ place with (lie farihefi of 
the fatellites: all the patlsof the fyfiem of SatUnn occafionaliy 

* Phitufopliical TranfsRions, 1805. 
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receding ]igHt to e^tth other; the rings and noons tllummBUng 
the iiigtits* oF the Salornian : the globe 0^ fatelUtes eidigbt* 

*«nii^ the d^ch fwrts df |die rii^gs: and the planet and riilgli 
throwing back •thef ran*s beams upon the moons, when tbey^ 
are deprived df then).at the lime of their conjun£iions. 

•It mud be oonfeQbd that a detail of cLrcumtlances like^thefe, 
appears to )ea\'e tiardly any room for addition, and yet the 
jbUowing oblervations will prove that there is a fingutarity ' 

.led, whith didinguidie^ the dgurc i.f SaUirn from that of all 
the ether planeta. , 

It has already been*i»e(flioned on a iurmer nccadon, dtat.ToftsWly SiUs^t* 
far back as^b^year 177(f I perceived that the body .of SatorO 
was liot exactly roundi artd when 1 found in the year 17^1 
tliat it was daitehed at the pplea at lead as much as Jupiter* 1 
.^as infenfibly diverted firdfn a more critical attention to.ih# 
reft of the figure. Prepofiblled with Hs being fpherokitOal^ I 
meafured the equatorial and polar diameters m the^year 'l?8d!, 
a>ad fupfioftid ti>ere could be no sitber parliculariiy to remark 
in the figure-of the planet.. When 1 perceived a certain icre- Reafonswhyths 
gularity in other parts of the body, it was generally afcribed g»at« 
l») the interference of the ring, which prevents a complete view ^ereov^poSS: 
of its whole contour; and in this error. I might dill have re- 
.mained, bad not a late examination of'the powers of my ten- * 
feet teleict>pe convinced me .that 1 ought to rely witl\ the 
grealed conlidence upon lhe?4t^h «f ^ reprefentations of die 
mod minute obje^s I infpe^i^ 

The ftillowing obfervationsli' in which the fingular figure of 
Saturn is fully .invedigated, eohiatn many remmks on the rell 
of the appeari^cea that iiuy befuen wlien this beautiful planet 
is«Kamined with attention j; and though they are not imme- 
diatelyoeo#^)’ to my pretent fitbjefil* 1 tbenght it light to 
retain them, «« they ihow the deglee of didinifihiefii.atid pre- 
cifion tif-'die.aiShm of the telefbopsv und 'the .cleap^ Of the 
atmoffdtere atjLhetiaif iddervation. ' > 


, 1 g, i.* A mw 7-fbet mirror of extraordinary y^iy ou&A ab> 

di^nflhefa; I e^tnined Uie |^et Saturn. The ring yeftedls in 

it^e light the body^ .and with a power ^ 570 the colour 
of the body becomes yeHowiih, while that of the ring remains feen to be 
snore white. * .This gives as ah opportunity to dillingniib - 

* nng 
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ring from the body, in that part wher« it croHes tb^ diflc, hy 
means of the difference in the colour of the reflected light. 1. 
faw the quintuple bell, and the flattening of tile body at the 
. “ polar regions; I could alfo perceive the vacaiA fpace between 
/ the t^o rings. 

Obfervati^ns on The flattening of the polar regions is not in that gradual 
urfin” ulw*^**'*'™*”*'®*^ Jupiter» it feems not to begin till at a high 

figure IS afeer- latitude, and there to be more fudden than it is towards the 
»aincd. poles of Jupiter. I have often made the fame ofifervation 

before, but dq not remember to have recorded it any where^' 
' April 18; ten-feet refledlor, power 500. The air is very 
favourable, and 1 fee the planet extremdy Well defined. The 
fl>adow of the ring is very black in its extent over the difk 
fouth of the ring, where 1 fee it all the way with great dif- 
tindnefs. . 

The ufiul belts are on the body of Saturn; they cover a 
much larger zone than the belts on Jupiter generally take up. 
as may be feen in the figure I have given in Plate I.; and alfo 
in a former reprefentation of (he fame belts in 1794.* 

The figure of the body of Saturn, as I fee it at prefent, is 
certainly different from the fpheroidical figure of Jupiter. The 
curvature is grealefl in a high latitude. 

1 took a meafure of the litualion of the four points of the 
greSlefl curvature, with my angular micrometer, and power 
,527. When the crols of the micrometer paffed through all 
the four points, the angle which gives the double latitude of 
two of the points, one being north the other foulh of the ring, 
or equator, was 93® 16'. The latilade therefore of the four 
points is 46^^ 38'; it is there the greatefl curvature takes place. 

' As neither of the crofs wires can be in the parallel, it makes 
the meafure fo diflicult to take, that very great accuracy can«r 
not be expected, ** 

The moft northern belt comes up to the place where the 
ring of Saturn pafles behind the body, but the belt is bent in a 
' contrary clireflion being concave lo the north, on account of 
its croflUng the body on the fide turned towards us, and the 
north pole being in view. 

There is a very dark, but narrow fhadow of the body upon 
the following part of the ring, which as it were cuts off the 
jing from the body, , 

’ See Phil. Tranf. for 1794, Table VI.* 4 >«e 32, 

The 
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The (h|dow of the ring on the body, which 1 fee foni^ of Obfe rvftttoi» on 
the ring, grews a little broader on boU) fidcs near the margin 
of die diflc, m .9 • , lar figure U af-' 

The divifion fetween the two rings is dark, like the vacant c*;!*"®**' 
fpace, betweeit the anfse, but not black like the fhadow I have ^ 
defcribed. 

There are four (atellites bn the preceding fide near the ring; 

4he largeft and another are norih-pieceding; the other two* 
are nearly' preceding. 

April 19. I viewed the planet Sal urn with a new 7.feet 
^elefcope, both mirrors of which aie very perfect. 1 faw all 
the phenomena as defcribed laft night, except the fatellites, 
which had changed their filoatiort ; four of them being on the 
following fide. This telefcope however i^ not equal to the 
.JO-feetone. 

The remarkable figure of Saturn admits of no doubt: when 
our particular attention is once drawn to ah obj%fl, we fee 
things at firft fight that would otherwife have efcaped our 
notice. 

10-feet refleaor, power 400. The night is beautifully 
dear, and the planet near the meridian. The figure of Saturn 
is fornewhat like a fquare or rather parellelograin, with the 
four corners rounded off deeply, but not fo much as to bring 
it to a fpheroid. I fee it in perfe^ioa* . , ^ 

The four fatelliles that were laft night on the preceding, 
are now on the following fide, and are very bright. 

I took a niealurc of the poillioii of the four points of the 
greateft curvature, and found it ^4* 29^ This gives their 
latitude 45® 44',5. I believe this meafure to be pretty ac. 
curate. I fet firft the fixed thread to one of the lines, by keep¬ 
ing liie north-preceding and foulh-following two points in the 
thread j then adjufled the other thread in the fame manner to 
fhe fouth-preceding and north-following points. 

Mays, 1805. I direfled my 20-feet telefcope to Saturn, 
and, with a power of about 300, faw the planet perfeaiy well^ 
defined, the evening being remarkably clear. The fhadow of 
the ring on the body is quite black. All the other phenomena 

arc very diftind* 

The figure of the planet is certainly not fpheroidical, like 
that of Mars and Jupiter. The curvature is lefs on the equator 
' aaii 
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OK^rrvatlcms m unH on the poles than at the latitude of about 4^ degrees, 
whi^iJ*Lgu-equatorial diameter is however conjSderabl)^ greater than 
lar figure U af- the polar. • « « 

crrtained. 'jn order to Iiave the leftimony of all my inljraments, on the 

fubje^ of the llru£lure of the planet Saturni4 had prepared 
the 4i9>feet refleflor for obferving it in the meridian* 1 ufed a 
magnifying power of 360, and fdVv its form exactly as I had 
feen it in the 10 and 20-feel inftruments. The planet is flat¬ 
tened at the poles, but the fpheroid that would arifcafrbm this 
flattening is modified by fome oiher caufe, which 1 fuppofe t^ 
be the attraction of the* ring. It refembles a parallelogram, 
one fide whereof is the equatorial, the other tjie polar dia¬ 
meter, with the four corners rounded off fo as to leave both 
the equatorial and polar regions flatter than they would be in 
the regular fpheroidical figure. 

The planet Jupiter being by this lime got up to a confi- 
derablc altitude, I viewed it alternately with Saturn in the 10- 
leet reflector, with a power of 500. The outlines of the figure 
of Saturn are as deferibed in the obfervation of the 40-feet 
telelcope; but thofe of Jupiter are fuch as to give a greater 
curvature both to the polar and equatorial regions than takes 
place at the poles or equator of Saturn which are. compara. 
tiveiy much flatter. 

May 12. I viewed. Saturn and Jupiter alternately w’ilK 
my large 10-feet lelefcopc of 24 inches aperture; and faw 
plainly that the former planet differs much in figure from the 
latter. 

The temperature of the air is fo changeable tiiat no large 
mirror can aCl well. 

May 13. 10-feel refleClor, power 300. The (hadow of the 
ring upon the body, and of the body upon /he ring, are very 
black, and not of the dufley colour of the heavens about‘the 
planet, or of the fpace bet wen the ring and planeti and be¬ 
tween the two rings. The north-following part of the ring^ 
dole to the planet, is as it were cut off hy the fliadow of the 
'body; and the fliadow of the ring liesfouth of it, butclofe (o 
the proJeClion of the ring. 

The planet is of the form deferibed in the obfervation of 
the 40-feet idefcope; I fee it fo difiinCtiy that there can 
be no doubt of it, By the appearance, I (huuld think the 

points 
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points of thp greateft carvature not to be fo far nocllv as 45 ObfervatJoni <m 

detrrees ' • Saturn, by ' 

oegeej.. which jtt 

The evening>ibeiiig vefy calm and clear, I took a iheafarje lar figure it af- 

of their filuation,^ which gives the latitude of the greateft car-*“**®*‘** 

vature. 45® 21'. * A fecond meafure gives 45® 41' 

^piter being now at a confiJerable altitude, I have vieWecl 

it alternately W'ith Saturn. Tlie figure of the two planets Is 

decidedly different. The flattening at the poles and on the 

equator of^aturn is much greater than it is on Jupiter, but tlic 

cprvalure at the latitude of from 40 10^48® on Jupiter is lefs 

than on Saturn. • 


I repeated tjteft* alternate obfervations many limes, and the 
otlencr I compared the two planets together, ti»e mote flriking 
was their different ftrudure. 


26. 10-feet reflecior. With a parallel thread micro¬ 
meter and a magnifying power of 400, I took two meafures 
of the diameter of the points of greatefr ewrvatun*. A mean 
of them gave 64,3 divitions = 11",98. Alter this, I took alfp 
two meafures of the equatorial diameter, and a mean of them 
gave 60,5 divifions = 11'',27; but the equatorial meafures 
are probably too linall. 

To judge by a view of the planet, I flicuUI fuppofe the 
latitude of the greateft curvature to be lefs than 45 degrees. 
The eye will alfo dininguidi the difference in the three dia¬ 
meters of Saturn. That which paffes through the p^nis of the 
greatefi curvature is the largefl; the equatorial the next, and 
the polar diameter is the (mallefl. 

May 27. I'he evening being v4ry favourable,'! look again 
two meafures of the diameter between the points of greateff 
curvatyre, a mean of which was 63,8 divifions = 11",68. 
,Two meafures of the equatorial diameter gave 61,3 divifions 
= ll",44. 


June I. It occurred tome that a more accurate meafure 
might be had of the latitude in which the greateft curvature 
takes place, by fetting the fixed thread of the micrometer to 
the dtr^ioh of the ring of Saturn, which may be done with 
great accuracy. The two following meafure-s were taken in 
this manner, and are more fali.sfaflory than I had taken before. 
The firft gave the latitude of (he foulh-prec'eding point of 
greateft curvaUire 43® 26'; and the fecond 43® 13'. A mean 
of the two will be 4i® 20'. ' ^ 

Jane 
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Obfei^aiions Oi 
&atum) by 
which tCa lingu 
tar figure is ai> 
ccrtaiiKd. • 


I June 2. 1 viewed Jupiter and Saturn allermitely with a 
niagnilying power of only 300, that the convexity of the 
^yc-glaf'> might occafion no deceplioii, and*faund the form ^ 
oi' the two planets to differ in the mannerjthat has been de» 
feribed, * 

With 200 I faw the difference very plainly ; and even ft/'ith 
HiO iL was fufHciently viflbie to admit of no doubt. Thefe low 
powers fliow the figorc of the planets perfectly well, for as 
fhe field of view is enlarged, and the motion of thS obje£ls in ^ 
palfing is leffencd, wi; are nioreat liberty to fix our attentij^M 
upon them. • 

I compared the tclefcopic appearance of Saturn with a 6gure 
drawn by the meafures I have taken, combined with the pro¬ 
portion between tlie ecpiatorlal and polar diameters determined 
in the year ITii^; * and found that) in order to be a perfeS*- 
reremblance, my figure required fonie fmall reduction of the 
longcfl diamctcr,*l'o as to bring it nearly to agree with the 
meaiures taken the 27th of May. When 1 had made the nc- 
ceifiry alteration, my artificial Saturn was again compared 
with the telefeopic reprefentatiun of the planet, and I was then 
faiished that it had all the correffnofs of which a judgment of 
Ahe eje js capable. An cxa€l copy of it is given in Plate 1X« 
The diifienfions of it in proportional parts arc, 

• The diameter of the grealefl curvature - 36 

The,jeqiialorial diameter - - - - 35 

« 

The polar diameter - - . - - 32 

Latitude of the longed diameter - 43^ 20/ 

The foregoing obfervations of the figure of the body of 
Saturn will lead to fome intricate refearches, by which the 
quantity of matter in the ring, and its folidity, may be in foma 
ineafure afeertained. They alfo afford a new indance of the 
efledl of gravitation on the figure of planets; for in the cafe 
of Saturn, we fiiall have to condder the oppodle induence of 
t%vo centripetal and two centrifugal forces: the rotation of both 
the ring and planet having been afeertained in fome of roy 
termer Papers.* 

♦ Sccf^bil. Tranf. for i730, page. 17. 
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fa&s and Objh’V(diom on the medical Refpiration of gazeous 
Qxide of Addle. In a Letter frotn Dr. Blo does. 

To Mr, NICHOLSON, 

SIR, 

• JLJ^R. Pfaff*s paper on refpiration* wilJ probably draw the 
tt.^entir>n of the fcienlific towards the gsfeuus oxide of azote, refplr^iOT^ 
which has been too much negleSed in a met'ical point of 
vi< \v. 1 was bnly forrv to fee that he propofes to ufe it in P/opofcs gafeoat 

melancliolia. No combination of ideas can be more obvious “]*“** ^ 

than the application of an agent which has to frequently proved madaefs. 
'Tfexhilaraling, and never yet been obferved to be followed by 
exhatillion where it did exhilarate, to a complaint, in which 
depredion of fpint'! is a finking, circuni(lance. But 1 am ap- 
prehen(jvc that the fijfl thoughts of inexpcrience^here (asfo 
often happe’" ) will prove illuffory, and that this projedl wdll 
not be followed by the exposed advantage in many cafes of 
melancholia. For if it be true that there is no real didinflion 
between mania and melancholia, as far as the fenforium is 
concerned, and that the vivacity of ideas in melancholia an- 
fwers to the violence of mufcular anions in mania, as 1 have 
endeavoured to Hiew in my F.flUya on Health i is there not 
ground to appiehond that the anions of the brain, sdready 
too flrong, will be increafed by this gas, or the difeafed con- 
templai.oiK rendered more intenfe ? 

If there be any flale of roclancliolia in which it may be of Cautions agalnfi 
fervice, this will probably happen when the nervous r)ftein ** 1,^" 
falling into debility, in confequence of ||pidng been kept tooory; 
much on the ftretch. 

But 1 do not here warn a^lnil gafeous oxide from mere from expen> 
theory. The manager of a lunatic afylum near Briflol, 
fpedlably^nown to the public, concurred with me fbme years « 
ago in the opinion which I exprefTed to him concerning its 
probable advantage in melancholia; and a patient that had 
been undei his care inhaled it fairly without benefit. The ad-Cafes* 
IJliniflralif r was tried in two other cafes as fruitlefsly: Indeed 

‘ J|t:iof. Journal. XII. C49, 

xdif: 
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I (filcunttnucii it in one. From fome indications of «an aggrava* 
lion of the fynploms. I was by this timer alive to fuf- 
pien.o, having thought much on fiie and reafoned 

into the idea that it would tdlen d|i injury upon tlic 
above-mentioned principle. It has Io?ig ti^n my opinion, 
and'there are tlriking obfervations on record to proveMiat 
liidrogen, liidro-carbonate, azotic, or carbonic acid gafes, 
would be more likely to anfwer in aflive infanity under what¬ 
ever form. 7"heie obfcrvalionit I lhall take occandli to quote 
hereafter, , ^ 

The very firft lime I vvitncff'ed tlw? ‘cfiefls of gafeous oxide 
on a perfon in health, 1 concluded, that it would be a remedy 
in certain cafcii of paify. A patient who had emerged from 
apoplexy with the lofs of the power of one fide of his body, 
was accordingly put under a courfe <»f the gas. The refult.. 
completely anfwcred expe^ation. TIhs cafe was nioft care¬ 
fully watched; and on withholding the gas, the fytnplotns 
repeatedly’grew woife, and vice tvrfu. After the patient’s 
recovery, he was kept under, infpedlion for a contiderable 
time, and did not rclaple. This has been confirmed by 
other refults; and in paify, where the brain is primarily af- 
Iccied, I exped that Dr. Pl«fF will find either a cure or great 
relief to follow the ufe of this gas in a rerpe£lable proportion 
^ of^cafes. 

ii. .mother kind I have very fairly tried it in paify apparently from cold, 
beginning at the extremities and creeping from roufcle to 
mtifcle, without good or bad There is a cafe of (his 

kind, related by Dr. Kentifl), with the patient’s name, and 
corroborated by tefliniony fuperior to all exception in Con(i~ 
dtruiions on fuciitioua Ain (Joimjbn) in which a perfefl cure 
was obtained from^xigen gas; and 1 have fince learned, 
by experiments careraliy repealed before various philofophical 
obfervers, that in ejftntml rejpe^is, oxiqen gas and gafeous oxide 
adl in a very different, nay rppBfite manner upon the living fibre. 
Thefc experiments 1 hope to publifli before midfummer. 

From paify, analogy led me to other cafes of debility. I 
fully tried gafeous oxide in dropfy of the cheft (anaiarca of 
the lungs), but Without good or bad cfiecl. I was much dif- 
appointed, conceiving that in dropfy (at leafl in one'fpecies) 
we have a paralytic flate of the lymphatics. But I have been 
^nce atrured by a phyficipn, (hat for |oine dropfies he has 
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found a rerofdy in this gas. There are dropfies which doubt- 
lefs depend on- excefi of exhalant a£lion. Thcfe are eafily 
didinguiflied; acvd^hcy require bleeciing as much as plcurify.. 

In debility, ariSng from refidcnce in hot climates and from in rth ir 
intenfe. applicatit/n to biifiiiefs, I have known gafeous oxide** c iity. 
completely fucce/sful after an infinity of remedies, Bath ^nd 
other waters, had been tried in vain. 

The particulars of thefe cafes are alfo deflined for publican *. 
lion: But 5 refolvcd to wail for feme years after the ufe of 
the gas; for I have found that a fing!e_^circuraftance vitiates 
a large proportion of o**r medical records. Palients after an 
apparent recovery fall again into (he fame complaint; and 
there are other confuleratiuns, which 1 (hall for the prefent 
pafs over, 

, , Jf Mr. PfafF ufes gafeous oxide in palfy, he will probably Gafeous/txiJe 
■fooner or later fee a phenomenon as extraordinary as any in 
galvanifin, and which after it has been deferibed by a phiio-palficd p.im, 
fopher of higli repatatioPf will become equally celebrated. «nha.ed. 
This is the inftantaneous reftoratiun of voluntary power over a 
limb deprived both .of motion and feeling, by palfy focceeding 
to apoplexyt while the patient is refpiring .gafeous oxide. 

This was witnelTed in coramorj with myfelf, by feveral res 
fpe£lablc porfons; and among others by of your philo- 

fophical acquaintance, if I do not miftake. was in the cafe 

of Mr. G. a member of the lafl parliament, who completely 
recovered: But as other means were afterwards adopledi f 
do not impute the refult to the gas, which however, when 
nfed alone, was vihhiy of great fcrvice: for *1 have no idea of 
claiming for a remedy under ferutiny any cure, if other 
powers .have been called in at (lie fame time. 

I tranfmit thefe obfervations to you, Sir, in preference to FIrft w!fted £<«> 

the Editor of an>Medical Joarna), becaufe I think them likely ot th's 
^ ^ ftsitcincjit* 

to meet the eye of Dr. Pfaff fooner in your Journal. 1 Ihouid 
be extremely lorry that he Ihouid fet out wrong in his trials, 
becaufe the fault will be imputed to the power itielff and not 
to its mifapplication ; and the difabied will llifl be left to lan> 
guilh and be cut off, notwilhftanding we ha«'e a remedy at 
hand. 

1 have another reafon. I raoft finccrefy wifti any thing IA feeoisd, 
could fay would haften the period, which wujl arrive, when 
medical fcience Hiail opt be merely what the Germans- rail a '^ 

-JSrod^ * 
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Btod-vsijenfchqft, or purfued only for a livelihood. IF pbilo- 
ibphical men without a profeilion would take it up. it *<! I 
think certaiiij that it mud foon become ba(]ji more efficient and 
more liberal. Any dudy is capable of inter|liing the feelings ;* 
and mod furely that of the laws of the organic world is as 
much fo as any other. Opportunities of anatomical, chencical. 
and clinical information arc at hand. A perfon fo prepared 
,\vill, heaven know.s. with ardour and indudry foon acquire alt 
that is ufeful in medical practice. Let him thea. animated 
with no other motive than the pure dedre of benehling his 
fellow men, apply himfelf to the improvement of medicine. 
It is impodible that lie Ihouid not focceed as fully as our 
Tennants, our Hatchetts, and Chenevix^s have done in che> 
miflry; for it is not its inherent difficulty, but collateral cir» 
cumdances, that retard the progrefs of this art. Many apq^. 
Ihccaries, for example, and old women in general, who are 
the great controulers of the dediny of phyficians, would by 
no means allow the ufe of gafeous oxide in palfy, though the 
patient in the courfe both of nature and of ordinary medication 
be furb to die, and perhaps in a very miferable manner. But 
the philofophical cultivator of medicine, without troubling 
himfelf abotti the good opinion of the one or the other, would 
proceed on hti career under the guidance of the colle^ive 
light of fcience fCrfl of humanity. 

N. N. advanced in year.<, of a thickfet datare, and with 
a (hort neck, (hewed iSgns of palfy many years ago. The 
writer of (hefe lines warned his friends of the danger. Con¬ 
curring in this apprehendoni^ Dr.Tngenhoufz propofed to him 
to inhale oxigen gas, a prance (amiliar to that accurate phi- 
lofopher, and by which he hoped the condilution might be re¬ 
cruited. The execution of the idea was deferred. Mean¬ 
while the gafeous oxide was difoovered to bp refpirable, .ani 
its power in palfy was to a degree afeertaiued. The writer 
now preded the ufe of thks gas with the ulmod earnednefs. 
The patient faw it taken by others : He himfelf confented 
to inhale it, when huliold ! the didrefs of a lady prefent, as 
excited by fome apprehended imaginary bad confequeRces,, 
put off the inhalation. The predicted paralytic feizure afo 
rivedbut there was ample time d«ll for the ufe of (he oxide. 

I pcopofed that another patient, dluated- as tiroilarly aP^pof* 
fible,. fltouid be fought; and that if he confentoid Htppn. U\«- 

T credit 
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credit of th^ fuccefsful exhibition, and upon my refponiibiiity, 
to ufe (he the refull Hiouid determine as to its employ¬ 
ment In thecat^ti^ in quefiion. At the fame time, 1 fiated 
from tlic avern^ coorfe of paralytic attacks in general noe 
immediately fatm, (hat a little apparent amendment would 
tak^ place, and the ilroke return with additional violcace. 
My propofal was acknowledged to be highly reafonablej bul^ 
that plan of routine treatment was followed which is To much 
more advanta^ous to the idle and unfcientilic of our pro- 
fcHion than it is to the litk, and the patient died of a return 
of Ilia complaint. Such is probably the condition of ihoufands 
of the difeafed at this moment! Rather than ufe a recently 
propoied plan not in the Pharmacopoeia, or feek a new one 
in analogy, we perfevere in painful or difguding means, from 
which, on the faith of long experience, no good of any fort 
can be expedled lor the (utlerer. May the tifing generation 
of natural philofophers exercife their talents and their bene¬ 
volence in putting an end to fo crying an evil! 

I am. Dear Sir, 

Rcrpc6lfiilly youi*3, 

THOMAS BEDDOE>. 

ClfftoUf Dec. 13, 1S05. 


P. S. A cafe in your Journal, where a gentleman accufiomed On iff cts of 

to breathe gafeous oxide tor nmulement, experienced very dif- o'** **-* 

1 , 1 • 1 • ■ , in th»Jo jrr. • 

agreeable feelings on one particular occaiion, teems to me clearly 

referable to h)(leria. Now tlie trials at the Pneumatic Inflt- 
tttlion, as related in Mr. Davyds Befeart /ics, had clearl) fltewn 
that in the predifpofed, gafeous oxide is a fpecific fur exciting 
an bjReric paroxyfm. Perhaps in the individual whofe caie 
Is related by hitqfelf in the Journal, no obvious predifpofition-, 
cither temporary or permanent, exifled : Nothing to Ihi', pur¬ 
port is Haled. But that the ufi'c^ion was limply hyfierical Their teal r.i- 
cannot 1 think be doubted by any one converfant both with 
hyfleria and the adminiflration of gafeous oxide. It Teems to 
be Hrongfy marked by that idea of immediate danger, whicii 
is fo common in by Herb. Dr. Garnet very unnecaflarily, 
and, I believe, very miHakenly, called up the whole Bnstio- 
nian theory on the emergency. It led him, however, to give 
cordials; and tliey w^e proper. A tea-fpooniul offal volatile,'^ 

from’ 
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from time lo time, would probably have anfwered witlioat 
the Brunonian theory. But it is certainly the^bofinefs of the 
phyfician to avoid gai’oous oxide in.thc hy^erical, as it Is wine 
in Ihofe who labour under acute inflammaL^n. If your cor-* 
refpondent who related liis own feelings could fpecify any caufc 
wbk'Ii might have rendered him nervous, or (late thctfaft 
whether he was fo or not, it tVould give fatista^tion to the 
prefent writer, and perhaps aifo to future inquirers. 

To inlerdift a remedy becaufe its ufe .etjuires difcrirnination, 
would> in many diforders, be leaving the fick lo certain dc-‘ 
BruAion. I imagine that (he outcry againtl fucli means as 
feous oxide, will arile from thofc who daily ufe the mod hazard* 
ous remedies, and who are enabled to do it without reproach, 
bccaufe they are pul into a phial, and the patient and his fiiends 
never trouble lljemfelves about the nature of the articles which 
they arc receiving into the Aumacli. 


IV. 



jlbUraci of Obfervntions on n diurnal Variation of the Barometer 
between the Tropicn. By S. H o R s a u it g m , Kfq. In a Letter 
to H t N K Y C A V t N i> Is II, Ffip l\ R, S,* Read March I -I, 
1805. 


SIR. 


Bombayt /IpriL 20, I80i 


Tropical vaiia- 
iiun ul the ba¬ 
rometer. 


W^HENI was in London at the concIuHon of the year 1801, 
I had the pleafure of being introduced lo you by my friend 
Mr. Dalrymplc, at which time he prefented you with fome 
Aieets of meteorological obfervations, with barometer and 


thermometer, made by me in India, anti during a palTage 
I'roit) India to Llngland. . * 

Being of opinion that few regiders of the barometer are 
kept at fea, elpecially in low latitudes, I have been induced to 
continue my obfervations fince 1 left England, judging that, 
even if they were found to be of no utility, they might atleaft 
be entertaining to you or other genticnaen, who have been 
making obfervations of a limiiar nature. 

Daring iny lad voyage I have employed two marine ba¬ 
rometers, one made by Troughton, the other by Ramfden, 


* Philoibphic.'il Tr.iDf35tioli|l, 


18(p5. 
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and a therniionieter by Frazer. Thefe were placed cxpofed Tropical vari«- 
to a tree cuivenl ot air in a cabin, where the batons ot the tometer. 
barometers wer.«^9 feet above the level of the fea, . 

The hours atlyhich the heights of the barometers, andther- ^ 
mometers were Taken, viz, noon, ^ hours, 10 hours, 12 hoars, 

14'*hours, and Id hours, were chofen, becaufc at thefe (^cs 
the mercury in the barometer had been perceived to be .regu¬ 
larly dationary between the tropics, by former obfervations 
made in Iddia in 1800 and 1801. It was found that in fettled 
feather in the Indian feas, from 8 A IVf to noon, the mercury 
in the barometer was generally (lationary, and at the point of 
greatell elevation; after noon it began to fall, and continued 
falling till 4 afternoon, at which time it arrived at the lowed 
point of depredion. From 4 or 5 P M the mercury rofe again, 
and continued riling till about 9 or 10 P M, at which lime it 
had again acquired its grealed point of elevation, and con¬ 
tinued dationary nearly till midnight; after which it began to 
fall, till at 1- A M it was again as low as it had been at 4 after¬ 
noon preceding; but from this lime It rofe till 7 or S o’clock, 
when it reached (he highed point of elevation, and continued 
daiionary till noon. 

Thus was the meicory obferved to be rubje£fc to a regular 
elevation and deprethon twice in every 24 hours in fettled 
vi.'eali)er; and the lowed Ration was obferved to be at about 4 
oVlovk ill the morning and evening, I remarked '‘that the 
mercury never remained long iixed at this low Ration, but 
had & regular tendency to rife from thence till towards 8 in the 
morning and about 9 in (he evening, and from thofe times 
continued Ratiunary till noon and midnight. 

In apfeUied blowing weather, efpeciallyat Bombay during 
^the rains, thefe regular ebbings and flowings of the mercury 
could not be perceived; but a tendency to them was at fume 
times obfervable when the weather was more fettled. 

In the fbcets, which 1 formerly prefented to you, were 
evinced thefe elevations and depreffions twice every 24 hours < 
within the tropics, in Ready weather, as had been obferved 
by Mefl*. Caflan and Peyroufe, by Dr. Balfour of Calcutta, 
and others. But iince my lad arrival in India, I have obferved 
that the almofphere appears to produce a different effeA cm the 
barometer at fea from what it does on Jhore, 

Voi. XIII,—- Ian^arv, 1806, C A*** 
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Tropical vari*- As I am ignorant whether this phenomenon has^ecn noticed 
tionoftheba- [jy gpy perfon before. I will here give you an^abftraft ot my 
journal, fliewing how the baromfeter l?b«|been influenced 
‘ ^ during Ihe whole time fince I left England,^'hich will enable 
, you to form an idea whether I am right in coTicluding that the 
barometer is really dilTereiitly afFe6led at Tea from what ft is 
on tbore, at thole places in India where the obfervations have 
been made. 

The firft Iheel begins with the obfervations maife on board 
thip, in my voyage fponi Londop towards Bombay, in th^ 
months of April and May, 1802. ' 

From the lime of leaving the Land's End» April 19lh, the 
motion of the mercury in barometers was fluftuating and irre¬ 
gular until we were i» latitude 26®^ N, longitude 20^ W, on 
April 29th; the mercury in barometers then became uniform.in 
performing two elevations and two depreflions every 2% hours, 
(which for brevity in mentioning hereafter I will call equatro- 
pical motions.) From latitude 26N to latitude lO'’ N, tiie 
ditrerence of the high and low ftations ol the mercury in lltc 
barometers was not fo great, as it was from latitude JO" N 
acrofs the equator, and from thence to latitude 23^ S. Witliin 
Ihefe laft-mentioned limits, the difference of high and low 
fiations of the mercury in the barometers was very confi- 
derable, generally from five to nine hundred parts of an inch, 
both in (he daily and nightly motions. 

When we reached tlie latitude of 28" S, longitude 27® W, 
June 7th, tlie mercury in barometers no longer adhered to 
the equatropica) motions; but then, as In high north latitudes, 
its riling and falling became irregular and fluctuating during our 
run from latitude 2«'' S, longitude 27" W, (inoUly betweeij 
tlie parallels of 33" and 36^' S,) until w't* were in latitude 27® S, 
and longitude 31" E, on (he J Itb of July. T.he mercury llien 
began to perform the equatropicul motions, and continued 
them uniformly, during our run troin the Iuft>mcn(iuned po- 
( litioii, up the Madagafcar Archipelago, acrofs the Equator, 
until ouf arrival at Bombay July 31ft. 1802, 

Auguft 6th, J 802. Wlien the barometers were placed on 
fliore in Bombay, the mercury, for the firft iix days, appeared 
to have a fmall tendency lowardsi performing Ihe etpiatropical 
motions, but not equally perceptible as w'hen fea, the dif- 
•^ference between the high and low ftati<Yis oj the mercury in 

the 
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Ihc barolbeters being g^eat to the day we entered the hftrbour Tropical Tarla- 
of Bombay,* From the I2lh of Auguft to the 22d (he mercury 
could not tn'|general be obferved (o have any inclination to 
perform the ^uatropical motions, although at times a ver}» 
fmttll tendency towards performing them might be per-*, 
ceived. ^ . 

• On the 23d of Auguft the barometers were taken from the 
fliore to^the (hip. Imme<liately on leaving Bombay harbour, ’ 

Auguft 2(jth, 1802, the mercury in the barometers performed 
the equatropicai motions, and continued them with great uni¬ 
formity, during our paflage down the Malabar coad, acrofs 
(he bay of Bengal, in the Strait of Malacca, and through the 
China Sea, until our arrival in Canton river on the 4th of 
October. When in the river, the mercury became nearly fta- 
‘ tionary during the 24 hours, except a finall inclination at times 
towards the equatropical motions, but tliey were not near fo 
perceptible as at fea; this change taking place the day we got 
into the river. 

During our flay in China, the barometer on fliore, at Canton, 
had very little tendency towards the equatropical motions, 
throughout the months of October and November that we 
remained there. At times, wiiilein China, a fmall inclination 
towards performing the equatropical motlon.s appeared: but, 
as in Bombay, the difler^nce of rife and fall was of fo ftnall a 
quantity, as to be frequently imperceptible. 

December 2d, lb‘02. On our departure from Canton river, 
the equatropical moirons were inflantly perlormcd by the 
mercury, and with great regularity euntinued during the whole 
of the paffage to Bombay, until uur arrival in that harbour on 
llieM Ith of January, 1803. 

On January Isth, th‘e barometers were placed on fliore, and 
did not app'ear in the fmaUell degree fubje6l to the equatro- 
pica! motionsalthough, with great regularity, they had been 
performed while at fea, even to the day we entered the harbour. 

One of the barometers was left on board for ai few days, andv 
like that on fliore, feettied to have no tendency towards the 
equatropical motions. During the monilis of February and 
^ March, in BoiObay, the mercury was nearly' flationa.ry 
throughout the'24 hours. But about the latter fiart dP March 
the mercury feemed to incline towards the equafcbpical mo- 
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•la- tions in a very fmall degree ; and, during the munlh «of Apri(> 
and to the 20th of May, this fmall tendency of die mercury 
to perform the motions appeared at times,was hardly 
< difcernible, the rife and fall being of Co froaill a quantity. 
_^rom the ISlli of Januai) to tlie 20th ©f May‘, fhe mercury 
' ii] the. barometers was in general fiationaFy, except a very, 
fmall tepdcncy towards the equatropicul motions at times., 
At other times lomu change in the aimofphere diflurbed the 
mercury from its ftationary pufstion ; but this was felboro the 
cafe, as it was tiR*n the, fair weather feafon, or nurlh>eaft .. 
roonfoon. 

We failed from Bombay on the 23d of May, iSOS. ,Tlie 
inflant we got out of the harbour, the mercury in the baro¬ 
meters conformed to the equatropical motions with great re¬ 
gularity, and the diflerence between the high and low (lations . 
was very confiderable during the w'bole of the paflage to- 
China, excepting a few days in the caAern parts of Malacca 
Strait, where the land lay contiguous on each fide of us j the 
difference between the high and low Aalions of the mercury 
was not then fo great as in the open fea. On dealing the 
Strait, and entering the China Sea, the equatropical motions 
were performed in greater quantity, and continued regular 
during our paflage up the China Sea, until July 2, 1803. We 
then 9 ,ntered Canton river, and the equatropical motions of 
the mercury in barometers entirely cl^fed. ^ 

From July 8lh to September 7lh, the barometers w'ere 
placed on Aiore in Canton, during which time the mercury 
appeared to have no tendency towards performing the equa* 
tropical motions; but it inclined to a Aalionary poAiion, ex¬ 
cept when influenced by changes of weather. After the ba¬ 
rometers were taken from Canton to the Aiipj we were four 
days in getting clear of the river, in which time^the mercury 
inclined to be Aalionary, excepting (hat a fmall inclination 
towards the equatropical motions feemed to evince ilfelf at 
times. But no fooner had we cleared Canton river, Sep¬ 
tember 13, 1803, than the mercury in the barometers began 
to conform to the equatropical motions, of two elevations, and 
two depreflions every 24 hours, at equal intervals of time, 
(although we were near the land until the I5(h September.^ 
And the mercury, with great regularity, continqed to per- 

form» 
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ittrm the equatropical motions, from September 13, 1803, Tropi^ vari** 
the day we cleared ihq river of Canton, ontil October ' ebaro*- 

when we cnteif^^ Sincapore Strait, excepting a fmall degree 
of irregularity,,\vhich affefted the mercury on llie 22d Sep- * 
tember, when it blew a gale on the coafl of IGompa. 

October 13, 1803, On* entering the Strait of Sincapore, 
which is about 3| leagues wide, the mercury in the barome¬ 
ters was^ihen a little obftrufted, and did not perform the 
equatropical motions, in the fame (juantity of rife and fall, as 
when we were in the,China Sea. Blit on the following day, 

October 14, when we had patTed the narrow part of the Strait, 
the mercury conformed to thole motions with regularity until 
'October 21, when we arrived in the harbour of Prince of 
Wales*s Ifland; then a great retardation took place in the 
dquatropical motions; for, during the time the ihip remained 
ni the harbour, from Oflober 20 to November 5, 1803, the 
mercury in barometers feemed only in a fmall degree fubjeft 
to them, the difference between the high and low ftations of 
'the mercury, being in general not more than half the quantity, 
that takes place in the open fea, or at a confiderable diilance 
from land. Where the (hip lay at this time in the harbour. 

Hie land, on one fide, was a full quarter of a mile diftant, and 
on the other lide about mile. 

On Novembers, beingi clear of the harbour of Prince of 
Wales’s Ifland, the equatropical motions were inflantly per¬ 
formed by the mercury, in the ufual quantity experienced at 
fca, which continued with uniformity until December 3. On 
this and the following day, the mercury fell conilderably 
during our paflTage over the tails of the fands at the entrance 
of Hoogly river, in latitude 21® 06' N; and on December 5, 

* >ti>e day of the moon's lad quarter, a gale of wind commenced 
from N N B, with much lightning and rain in the night. 

During the latter part of this day, the mercury be^an to rife, 
and there foon followed a change of fettled weather. When 
we were in the lower part of the river, the mercury appeared 
to conform in a (mall d'egree to the equatropical motic^s; but 
when well up the river, at Diamond Harbour, the mercury 
inclined to be nearly flat ionary during the 24 houri, is has 
i'ormerly been obferved to happen in Canton river, Bombay 
ihafbour, &:c^ ^ 
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Tropical varia- On January iS* 11804, after we had cleared I* the river 
i^er^ the baro- u^ogly, the mercury in the barometers ^gan to perform 
its' motions with uniformity, which conlin^^-d during the 
^ pallage to Bombay, until our arrival there February 12. 
/ The barotncters being then placed on ihore, the mertjury 
inclined to a iiationary pofition, avithout evincing any pro- 
peniity* towards the equatropical motions from the 12(h to 
the 18th February, 1804, as has been noticed in jihe fore* 
going defcription, to happen frequently, on entering a bar* 
hour from fea. ' 

On February IS, 1804, the meteorological journal ceafes,- 
at which time it comprifes the obfervations of 22 muntbsy 
having commenced April 6, 1802, in Margate Road. 

I have taken the liberty of fending you this abdradt from 
the journal, to exhibit the apparent difference of the mercury 
in the barometer at fea, from what has been obfervcd on 
(liore, at thofe places mentioned in the preceding defcription. 
As I have not fecn any account indicating the phenomenon, 

I thought it might be inlereding to you, or other gentlemen 
of the Royal Society to forward this impertedt abdradl, the 
journal itfelf being too cumberfome to fend home at prefent. 
Rut as I am in expectation of returning to England by the 
Ihlps from China next feafon, I hope 1 (hall be enabled to 
prefent you with the meteorological (beets alluded to. 

I am, &c. 

J. HORSBURGH. 

P. S. Since I wrote the foregoing abdraCt, I have received 
a letter from my friend Mr. Dalrymple, intimating that a 
copy of the meteorological journal itfelf would be acceptable, 
which has induced me to tranfmit to him the t/riginal dieets, 
with a requed to deliver them to you. I regret that 1 could 
not find leifure time to make out a fair copy, to have fent 
( to you, in place of the original (beets in their rough date. 

• 

Bombayf June I, 1804. 
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V. 


Second Communhation on Artificial Tun, Bjf Cha&les 
Ha‘i:chi£TT« Tjy- Abridged froffi the PhilofoplUcal Tranji- 
adkiamjor 1805. 


§ I. 


Xhk artificial tan procured as (Icfrrjbed in tbe fir2 com- Name ofthe ar* 

inunication (fee our VoU XII. p. 327had been named tan- fl* 

iiin bj Mr. Hatchett; but the obje^lon having being made to tened. 

this, that taifnin vyas defiroyed by the nitric acid, vrhile the 

artihciai tanning fubAaoce was a<^ually formed by It, induced 

Mr. Hatchett to expunge the word tamin wherever it had 

been applied to the latter, it alfo induced the author to 

make the following experiments on the comparative efic^s 

produced by nitric acid on thofe fubfiances which contain 

mod tannin, and alio fume others in which a tanning fub- 

flance has been produced, under circuinilances in fomere- 

fpefls ditrcreiu from thofe defcribed. 


$ II. 

Although it is not abfolulely aflerted that the tanning iub- 
tlance is indeflru^ible by nitric acid, yet the following e!|cpc- 
rinicnts prove, that to produce this effect mutt at leafl be the 
work of anich tiine and difliciiliy. 

1. Twenty grains of the artificial tan w«re dilToIved in half Cxperlmeati to 
an ounce of l^rong nitric acid, the degree of 1.40} the f®" 
lution didilled till the whole of the acid came over, which nearly indeftruc 
acid was returned back on the rehduum, and the dtfiillation 
irepeated three thnes in this manner. Care was taken not to 
overheat IheTefiduum; and then, when examined, did not 
appear to have fuffered any alteration in its properties. 

c 

In fcveral parts of the abridgement of Mr. Hatchett's papers,^ 
the artificial tanning Aibftance has been called the new tan and axti* 
ficial tan, and tanning matter tan, for the fake of brevity. I.t was 
thought necelTary to mention this, as the name tan is ufually ap- 
piopriated to oak bark in a certain date; which, with ftpgttlar im¬ 
propriety, is that in which it contains lead tanning matter, after 
having been j^fed in the tanners’ pits.—A br. 


2. Tcl^ 
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l^xpeiiments 

Cuiitinued^ 


I 


2. Ten grains of Ihe new tan, mixed with teSi grains of 

white fugar, dlfliblved in half an ounce j)f nitric acid> was 
ditiilled to drynefs. The retlduum was noi^changed by the . 
gelatinous or other re-agents. \ 

3. This experiment was the fame as the former, only |hat 
guri arabic was employed in place of fugar. The refult was 
the fame. 

4. The precipitate from a folution of ifinglafs, ^ith which 
the artificial tan had been mixed, was well wathed with dif* - 
tilled water and then dried. In this ^ate it was digefied in 
llrong nitric acid, by which a dark-brown folution was 
formed j which was evaporated to Urynefs, and* the fubfiance, 
diflbivcd in boiling difitlled water, was examined by nitrate 
of iron, acetite of lead, muriate of tin, and folution of ifin- 
giafs, with all of which it threw down copious p reel pit aids, 
iimilar in all refpefls to the artificial tan, which had not been 
fubjefled to the procefs defenbed. 

5. Some of the precipitate of ifinglafs by the new tan was 
did'ulved in muriatic acid, and evaporated to drynefs: of this 
boiling diftillcd water dilfolved only a part; and the folution, 
of a dark beer colour, did not precipitate gelatine, though it 
afled on muriate of tin and fulphate of iron; for with the for¬ 
mer it gave an a(h-coIoured precipitate;, and with the latter a 
flight depofit of a reddi(h-brown. 

6. A» boiling water diflblved only a part of the ifinglafs 
precipitate in the former experiment, the remainder was 
treated with nitric acid; after which, on being evaporated 
to drynefs, it was found to ^ completely foiuble in water, 
and precipitated gelatine as copioully as at firft, 

7. Twenty grains of the new tan was diflblved in half an 
ounce of muriatic acid ; The refiduom, alter evaporation to* 
drynefs, appeared in every refpefl unchanged.* 

The author here makes the obfervalion, mentioned at tlie 
conclufion of the former paper, relative to the folutions of the 
new tan not becoming mouldy like thofe of galls, fumach, and 
catechu, and feeming to be completely imputrefcible* 

And having thus afeertained the unchangeable nature of 
this fubilance, he made Ihe following comparative experi¬ 
ments on galls, fumach, Pegu cutch, kafeatti, common cutch, 
and oak bark* * 


8. Twenty 
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8. Twenty grains of powdered galls were diflblved in half Experiments on 
an ounce of firing nitric acid : The refiduum from this 

> don evaporated in’drynefs, and then diflblved in boiling water', t'egujutcb, an4 
did not produce 4he fmalleft effedl on diflTolved gelatine. oalab^rk. 

‘ '!|^he experiments on to No. 13. did not produce any tannin. 

9. The refiduum of a ftrong infuflon of galls, treatecf as 
No. 8. 

10. Ifinglafs precipitated by infufion of galls, dilfolved in 
* ftrong nitric acid, and examined as No. I-. 

11. Twenty grains oi' luinach diflblv&d in half an ounce of 
ftrong nitric acid, and treated as No. 8. 

12. Twenty* grains of Pegu cutch (which contains much 

mucilage) fubjefled to a firailar procefs, by w’hich much oxalic 
acid was obtained., • 


'13. Twenty grains of catechu, called kafcatti, treated fimi- 
larly, had, together with the four foregoing experiments, 
all the fame reCulls as No. 8, not any of them fliewing any 
tannin. 

11<. Twenty grains of common catechu, dilToIved in flrong 
nitric acicly evaporated to drynefs, dilfolved in water, and 
examined by ilinglafs, depofiled a tenacious film infoluble 
in boiling water, evidently compofed of gelatine and tannin. 

15. Twenty grains of oak bark treated in ihe fame way, 

depofited alio an infoluble film on the tides' and bottom of t^ie 
velfel. ^ 

16. Infufions of galls, fumach, and oak wood, of equal 
ilrenglh, were mixed vviih nitric acid, in the proportion of 
half an ounce meafure of each* to one drachm of the acid, and 
did not then render ifinglafs folution turbid. 

But infufions prepared from oak bark and the artificial tan, 
lind managed in the fame way, continued to precipitate the 
gelatine, until four drachms of the nitric acid had been added 
to each half ounce of the. infufion. 

I’hefe refults fliew that artificial tan is the moll indeftruc- 
tible, but that the other tanning fubtiances have confiderable 
varieties in this refpedl. The tannin of oak bark refills nitric 
acid longer than that of galls, fumach, kafcutli, or Poga. 
cutch. This tail is replete with mucilage, and yields much 
oxalic acid, as before deferibed: it feems ^ilfo to be the rooft 
dedrudibie of|all the kinds of catechu: From thefe fa€ls the ^ 
author was induced to add the fugar and gum to the artificial, 

tan. 
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(an, to promote its defiru^ibHity; and exprefles his belief 
that mucilage or gum renders the.fubfl^ccyi that contain it 
more de/irurtiWe in ihe nitric acid, and 'i|i fome cafes alfo • 
prevents or impedes the formation of the tuning fnbfiance; 
whl<h difference he thinks to be caufed by the muci[^ge 
being in a Hate of chemical combination in thufe bodies. 

§ ni. 

Fsperiments on A and B. When fulpliuric or muriatic acid was added to - 
theaitificial tan. ^ new^tan, it became,turbid and depofited a 

brown precipitate, which was foluble in boiling water, and * 
w’as then capable of precipitating gelatine; in which particu* 
iara it refeinblcs the tannin of galls and other vegetable fub* 
iiances. 

C. Carbonate of potafb, added to a folution of ibe ne'w 
tan, deepened the colour; the liquor became turbid, and de* 
poiited a brown magma. 

D, t'jve grains of dried artificial (an were difiblved in half 
an ounce of flrong ammonia: the w'hole was then evaporated 
to dr^nefs; and being ditfolved in water was found not to 
precipitate gclaten, unlels a fmali portion of muriatic acid was 
ptevioully added. 

K. Another portion diffolvcd in ammonia was difiilied : At 
fir?! arnnionia came over, and afterwards a yellow liquor, that 
iiad the odour of burned horn. The refidiium was infoipble 
in water, to which it only gave a flight yellow tinge. 

On Aitt'ltation ic F. Tile objedt of this experiment is to Qiew the tlrange prOf 
trrncd^hom perly of ihc new tan, of giving produdis analogous to animal 
jt rKt yields am> matter (of which it yielded the odour in combufiion on former 
nioHia. trials), though prepared itlelf from vegetable fuiiflances. 

Some prepared fiom dry vegetable charcoal was difiilied f 
Firfl a Utile water came over, then a little nitric acid, then 
a very fmall portion «f a yellowifii liquor: The fire being 
then raifed, the vellels fuddenly became filled with a white 
cloud, and fo great a torrent of gas was almofl explofively 
produced as to overfet the jar: This gas, by its fmelb ftp** 
peared to be ammonia, and was formed into the cloud by the 
nitric acid vapour in (he veifels. The next jar of gas, which 
came flowly over, was carbonic acid, except a very fmall 
part which feemed nitrogen gas. A bulky joal remained, 
^Ihat on incineration gave if grains alhes,^bich confified 
{'fincipally of lime* 
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G. Fifty ^aini of this fubftance were diflblved in four 
ounces ,Qf water hnd ^precipitated by ifinglats folution; eighty* 
one grains of which became thus combined with forl)>nx of* 
the new tan. 7'hc> remaining portion was not precipitafedf 
and was'tlierefure Teparaled on a filter and evaporated to dry* 
nefs. It was a light brittle. |iibfliince of a pale cinnamdn 
colour, which, though compoi'ed of inodorous (ubilances, had 
howevei* a ()j|ong ('mell Ufelf ot oak bark ; w hich is remarked 
.Rs a fingnbr circumilance; and this fmell became Wronger 
when the fubftance was put into water,*in which it inftanlly 
dift'oived. 

The folulion \<’as very bitter; afled but (lightly on dilTuIved 
ifinglafs; produced a brown precipitate with fulphnlc of iron, 
and with muriate of tin a black one; had no w'ith ni¬ 

trate of lime; but with aceiitc of lime gave a copious preci¬ 
pitate, of a pale brown colour. This fubftance appeared to 
be the tanning matter in the ftaie of cxtra£l. 


§ IV. 

Several unfuccel^ful attempts were made to form the lan^ Attempts to 
nine matter by oxi-muriatic acid. It therefore apiieared, that tanning 
though a variety of it could be produced by the atlion of ful- muriatic arid 
phuric acid on refinous fubftanee.s, yet nitric acid was the raoft unfuccefsfuJ. 
elfe^live agent. * 

The author fufpe^ing that the new tan might be formed Artificial tan, It 
from bodies not abfolulely converted into coal, and not being 
able to get any touch-wood, which he firft thought of Irjing from fubllancea 
for this purpofe, made the following experiment with indigo, chaned. 
which he knew to contain much carbon. 

One hundred grains of indigo, w ith one ounce of nitric Experiments on 
aud diluted with a double quantity of water, vva,s (when the 
effervefcence had fublkled), placed in a land-bath for feveral 
days till evaporated to drynefs. 

The reliduum, of an orange colour, was In great part di(- 
folved by three ounces of diftilled water poured on it, and 
gave a folution of a deep yellow, and intenfcly bitter; which, 
with the fulphate of iron, depolited a (light pale-yellow pre¬ 
cipitate, and with nitrate of lime, a froall white precipitate, 
having the chara6ler of oxalate of lime: With muriate of tin 
a copious white precipUale» that changed to a yellowifti- 
i brown; 
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It pioduccs tan* 
tiijig matter. 


Almoft all vege¬ 
table bodies yield 
tanning matter, 
when (ubjedled 
to rcjreated diilU- 
Ijtions Nvith 
nitric acid. 


Rcfin yieWi. it 
by this ticat- 
meat. 


fcrown; and with acetite of lead a beaiilifuf deep lemoiM 
coloured precipitate, which may probably |Jrove ufeful as a 
pijrment, •- ^ 

y\minonia rendered the colour much deeper, and with it 
tlepofiied a large quantity of line yellow fpiculated'c^fials, 
which did not precipitate iijpe from its fulutions. T^eir 
flavour was very bitter. 

Laftly, when this (olution was added to diflbl^ed iflnglafs, 
it became turbid, and dupotiled a toiigh elaflic infoluble flln\,.. 
and potTeifed the ebara^ers of gclatcn combined with tanning 
matter. 

By lliis experiment the potTibility of producing tanning mat¬ 
ter from brxlies not converted into coal was fully al'certained; 
and the author has ilnce dilcovered that though indigo yields 
this matter more readdy than mod other vegetable bodies,* yet 
almofl all produce it when fubjeded to repeated diflillalions 
with nitric acid. 

A. The common refin did not produce the tanning fubflance 
with nitric acid, but by (he aid of fulphuric acid, as before 
related; yet upon this nitric acid being repeatedly abftradcd 
from it, its fululion in water formed a lough yellow infoluble 
precipitate with didolved gelaten, limilar to that by fululion of 
indigo, and with other re-agents produced the following 
fed'«. 


With fuiphate of iron, after 12 hours, it produced a flight 
yellow precipitate. With nitrate of lime no efled. With 
muriate of tin, after 12 hours, a pale brown precipitate. And 
with acetite of lead a very abundant precipitate of a yellowifli 
white colour. 


On repeating this experiment, the author remarked that 
during each diflillation nitrous gas was produced, while tiia 
acid which came over was weakened, which made the caufe 
of the change in the properties of the refin evident. The fol- 
krwing are the refulls of experiments tried with other reiinous 
fubflances. 


Ah do tikevlife 
itick Uc, 

—and ba'.fam of 
Peiu, 


B. Stick lac, treated as deferibed, copiouily precipitated 
gelatcn. 

C. Balfam of Peru during the procefs afforded fome ben¬ 
zoic acid, and gelalen was precipitated by the aqueous folu- 
tiun. 

i 

Benzoin 
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Benzoin, afifer the fublimation of fome benzoic acid, yielded—a'fl bcnaoin, 
a rellduiiin, whicfi yielded wUh water a pale yellow folution, 
of a very bitter flavour. 

This (olution wilh'lulphatc of iron produced a flight pale 
yellow precipitate. With nitrate of lime, no efle£t. With 
muriate of tin in fulution, a (maji quantity of brownith whllj^ 
precipitate. With acetile of lead, a copious pale yellow pre¬ 
cipitate. with folution of ifinglals, a denfe pale yellow 

infoluhle precipitate. 

E. Bilfam of Tolu aflbrc]ed benzoic acid*, and the folution 
of the reliduum precipitated that of gelaten. 

F, One hundred grains of dragon's blood in powder mixed 
w'ith one ounce of nitric acid, evolved much gas; announce ’ 
of water was then added; and the digeflion in a fand bath 
being continued, after it produced chaticcation on the dry yel¬ 
low mafs that remained, abnilianl feather-likc fublimate arofe, 
which weighed rather more than fix grains and had the afpeff, 
odour, and properties of benzoic acid. 

The reflduum, of a brown colour, formed with water a 
gold coloured folution, which was not affected by nitiate of 
lime: But yvith fulphate of iron, and with muriate of tin it 
formed brownifh yellow precipitates ; and w'ith acetite of lead 
one* of a lemon colour. ^ 

Gold was precipitated by it in the metallic ftatc, and the 
containing giafs coloured purple; and with diifolved ifinglaK 
It produced a deep yellow infoluble depofit. 

As dragon's blood Amply expofed to heat did not produce 
any benzoic acid, the author is ineJined to believe, that in the 
full experiment tins acid was obtained as a product, aiii not as 
an edufl. • 

* Gum ammonia ^avt* a brownifli yellow, bitter aftrin-—.ana y.m am- 
gent folution ; which vsitli fulphate of iron became of a darker 
colour! but produced no precipitate. 

With nitrate of lime, a flight precipitate. With muriate of 
tin and acetile of Ic'^.d, copious'S' Ilow' precipitates; and with 
gelaten a bright yellow infoluble depufit. 

H. Afla foetida yfclded a foliifioii i^'hich precipitated gelaten —and alL Aa- 
in a fimilar manner to that deicnbed. 

I. Solutions of elemi, tacamahac, olibariim, fandara^h. Solutions of 

r*opaiba, maflich,*ni\rrh, gambauge, and caculchuiic, al-f 

* 1 . o » aSJid not 

though 
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(hough they precipitated the metallic folutiop^/ did not affcft 
gelaten; but polfibly might have don^fo^if the proccfs Had 
been more ftequenlly repeated. 

—not that of K. Sarcocol alfo produced fimilar refuit^. 

um » ‘ ^ Gum Arabic aflfurdcd oxalic acid but no tan. r 
AraHic” Tragacanth yielded nftich of faclatic acid, of oxalic, 

—nor of traga- ai^j malie add, but not the leaft tan. 
llno/of manna. N. Manna gave oxalic acid, part of whiffh fublimed in 
the neck of the vcflel. ‘ ’ 

Its reiiduum formed a brown folulion, which produced pre* 
dpitates of the tdlowing colours: With fulphate of iron, a 
pale yellow ; with muriate of tin, a pale brown; with acetite 
of lead, a brownith white* From nitrate of lime, oxalate of 
hnie was copioufly predpilated by it; bat with iUnglafs fo- 
lution no effect was produced. 

Liquorice folu< O. Nitric rotation of liquorice yielded precipitates with fuU 
tion precipitates ^nd muriate of tin» after twelve hour*-, flight 

gelaten. brown. With acetite of lead, a hrownifli red. With nitrate 
of lead, a brown. And with gelaten, one of a yellowifli 
brown, infuluble, and flmiiar to other precipitates from it by 
tan. 


Ouiacum folu- P* On guiacum nitric acid aflcd with great vehemence and 
tion gave u flight dtlToived it: Therefiduum was ai molt totally foluble 

gebtcnrwhich *** water; and this folution produced eff’e£ls on the metallic falts 
flmiiar to Ihofe recited; but with gelaten formed a flight pre¬ 
cipitate, which w'as fpeedily diflolvcd by boiling water. The 
remainder Ot the folation evaporated gave a large quantity of 
cryflalized oxalic acid; fo 'thal in this ref|)e€l guiacum waa 
flinitar to the gums, and unlike the reflns. 


was toluble in 
water. 


jv. ■ 

Evperimenfs on As many vegetable fubflances wlien roafled yield a liquor by 
decoftion, refembliug folulion of artilicial tan, the author 
ft^ces, which tried thofe flmilarly prepared, of dried peas, borle beans, bar- 
ley, and wheat flour, none of which gave any precipitate 
** with gelaten. 

CoflM gives a The decot^ion of coflee alfo gave no precipitate till after 
precipitate with feveral hours, and then one foluble in boiling water; but this 

be occafioned, the author thinks, from want of feme 
particular nicety which may be required in foafling fuch bodies 

5 fo 
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to as to mak^tbem yield tan; which opinion was corroboi'ated 
by eicperlment8''made by d.eco6tion of chicoree (probably en- 
^ dive) root, prepared in the fame manner, which produced a 
precipitate with platen after fume time, though not at hrft, 
which was apparently diffulved in boiling water, but depot! ted 
agaih in its original Hate, on,cooling. The author lher^5rc 
is inclined to believe that the tanning fubtlance is really de¬ 
veloped in jpany vegetable matters by heat alone ; but that a 
certain degree of heat, not ca(y to determine is abfolulely ne- 
celfary for this effect. 

,A fmall quantjity of nitric acid added to any of the decoc- Nitric acid addee' 

tions juft menifoned, and evaporated to drynefs, produced a ”ons'^iv« uii" 

refiduum, having alt the properties of the tan produced trom ning properties 

to their rcfidue. 

j VI. 

The produ6lion of a variety of the tanning, fubllance before 
mentioned, by the afiion of fulphuric acid on the relins, am¬ 
ber, &c. fuggefled the following experiments on camphtir; 
the refults of which tend to increafe the knowledge of its pro* 
perties. 

F.xperimtnts on Camphor Kith Sulphuric Acid. 

The only fa£is hitherto related relative to the effects of fu^ 
phuric acid on camphor, are that a brown or rcddifti., brown 
folution is formed, from which water precipitates the camphor 
unchanged; but this only happens at a certain period of the 
operation; tor if it be longer continued, the following etfe^s 
will be produced, 

A. One ounce of concentrated fulphuric acid was added £xprrim-nts 
to one hundred grains of camphor, which t^'^^olvedgradually, 
after firft becoming yellow'; in about an hour, the liquor having 
prngreflively changed to reddifli brown, brown, and at laft 
biackiih brown, much fulphureous acid gas was produced, 
and continued to encreafe daring four hours, when the whole 
appeared a thick black liquid, having no other odour but that 
of fulphureous acid; after two daythe produdionof the gas 
was much diiRintflied; the containing alembic was theh put in 
a fand bath, moderately hot, by which more fulphureous gas 
was obtained; but this (bon abated ; at the end of two days 
more, £x ounces of water was gradually added, by which the 
, liquor 
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An odour 
yielded br it 
like oils of I .• 
vender and()ep« 
pettntnt. ^ 


FroduAs from 
camphor and ful 
fhuttc acid* 


li'quor changed to a reddifh-brown, a coagulun^ of the fame 
colour fubiided, the odour of fulphureouii acid gas was irnme* 
diately annulled) and was facceeddd by 'tmef w hich much re- 
fenibled a mixture of oils of lavender and peppermint. 

The whole was then diftilled graduallyf when the water 
came over impregnated with the odour lad mentioned, aecom- 
pamed by a yellowifh oil, whicli floated on the lop, and was 
computed to amount to three grains. 

B. When the whole of the water had come ov5r, there was 
again a flight production of the fulphureous acid gas; two' 
ounces of water were then added, and the difliUalion conti* 
nued (without the recurrence of the former odour) till a dry 
blackifli brown mafs remained; this mafs was well* wafljed 
with warm diflilled water, by which nothing Was extracted ; 
but (wo ounces of alcohol digefled on it for 24 hours formed a 
very dark brown tin£lure. 

The refiduum was digefled with two ounces more alcohol, 
and the procel's repealed till the alcohol ceafed to a£t. 

The reflduum ))ad now the appearance of a compact fort of 
coal in fmall fragments, which were well dried, and after 
being expofed to a low heat in a clofe veflTel, weighed flfly> 
three grains. 

C. l^Vom different portions of the alcohol folution, added 
together and diflilled in a water bath, a blackifli brown fub> 
fiance was obtained, which had the appearance of a refln or 
gum with a flight odour of caromel, and weighed 49 grains. 

The produ61s obtained from the 100 grains of camphor 
treated with fulphoric acid, were,— 

Grains. 

.A. An eflential oil, having foihewhat of an odqur 
of a mixture of lavender and peppegnnint, about 3 

B. A compact and very hard fort of coal, in fmall 

fragments, • - - - - 53 

C. A blackifli-brown fubflance, of a refinous ap¬ 
pearance, - - - - - 49 

105 

The increafe of weight of five grains is attributed partly to 
water retained by the iafl fubflance, and partly (<^ oxigen 
united to the carbon. 

The fubflance C had the following propertlls ; 

. J.It 
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I. tt w^s bitter and aOringent, bad the odour of caromeb 
and formed .wiih water a dark*brnwn folution. 

This foiuliot^ prodjuced very dark-brown precipitates 
with fulphate of iron, acetite of leady muriate of tin, and 
nitrate of lime. ^ 

3^. Gold was precipitated by it in the metallic (late.from 
its folution. • / 

4. By folution of ifinglafs the whole was precipitated; fo Subiisnce c 
that after iiiur hours a colourlefs water only remained, (from camphor) 

This precipitate was nearly black, and was infoluble in ten. 
boiling water : from vj^hence, and its *etfe£ts on Ikin, it was 
evidently a variety of tanning matter much refembling that 
obtained from refinous bodies by fulphuric acid. 

But this fort of tan had Icfs effedl on (kin than that pro¬ 
cured from carbonaceous fubftances by nitric acid, and its 
precipitate- from gelaten was more flocculent and lefs te¬ 
nacious. 

However, when a fmall quantity of nitric acid was added 
to the folution of the fubftance obtained from camphor, and 
when the refiduum, after evaporation to drynefs, was dif* 
folved in water, a reddifli-brown liquor was formed, which 
acted in every refpc^l limilar to the tanning fubfiance ob¬ 
tained from the varieties of coal by the nitric acid. 


§ VII. 

From the experiments related, it appears that three va-The three varl- 
ricties of the tanning fubilance may be formed. «ics of artificial 

t ft. That produced by nitric acid with any carbonaceous 
fubliancc, whether vegetable^ animal, or mineral. 

2d. That formed by^difttiling nitric acid from common 
lefin, indigo, dragon*s blood, and various other fubftances. 

• 3(1. That which common reiin, elemi, affafoetida, cam¬ 
phor, &c. yield to alcohol, after they have been previoufly 
digefted with fulphuric acid. 

On thefe products the author makes the following remarks: Remarks on 

The firft variety is the moft eafily formed. From fome ex-**^“* 
periments made purpofely it appears, that, after making al¬ 
lowance for a fmall quantity of rooifture and of nitric acid re¬ 
maining, 100 grains of vegetable charcoal yield 116 of the loo grams char- 
dry tanning fubftance. cual xi6 

Vpi.3;fIf.-jANOARy, 1806. D From 
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Si 

Cirbon the bate 
ef the Unn'mg 
matter* 

Je alfo contffns 
exigent hidrcj^ 
gcflt 

fen. 


It hair an odour 
fike animal mat* 
ter when burn* 
•d* and one of 
oak bark when 
precisitSted as 
in Gt § HI. 

It referobles ve- 
getable tanntn 
in moft proper¬ 
ties* 


DifTerenee be¬ 
tween it and 
tannlnv 


Second variety 
of artificial tan* 


‘T^ry of its 
foimatiun* 


From the manner in which it is produced, carlion is evi>* 
denlly the bafe and predominating eflential ingledient in this 
fuhftanci*. . • a 

From 5 ni, experiment F, it alfo appeals that the other 
component parts are oxigen, hidrogen, aiiti nitrogen; tor 
wherf (be artificial tan was diftilled, ammonia and carbsnic 
acid\vt:re obtained, cxclufive ot *a fmall portion of a yellovst 
liquor that appeared to be of an oily nature, from being in- 
fbluble in water and alcohol. * 

Many of the prope^ies of tlie tanning fubfiance prepared 
from coal by nitric acid are very rAnarkabte, particularly 
thofe noticed in § III. experiment F; of its having the odour 
of animal fubflances when burned, though prepared from ve¬ 
getable matter; and in experiment G* of the precipitate 
having the odour of oak bark, though the component mate¬ 
rials were inodorous.* 

But its moft extraordinary properties are thofe in which it 
fo nearly approaches the vegetable tttnmn, which it perfectly 
refombles in its folubility in water and in alcohol, in its action 
on gclalen and on ikin, in its eftefts on the metallic foluliuns, 
on the alkalis, and on the earths. 

The fulphoric and muriatic acids alfo aflTcft its folulions, as 
they do thofe of tannin ; and the only marked diffiirence bc> 
tween artificial tan hnd tannin is, that the former is produced 
by nitric acid, while the varieties of the latter are more or leis 
deftrojed by it; but iiere it muft be remembered, that even 
the varieties of tannin do not accord in the degree of de- 
ftrufllbiiity. 

The fecond fpecies of the Maiimlitg fubftance is obtained 
from a variety of vegetable bodie^etore recited, by digeft- 
ing and diftillttig them with nitric acid. is therefore not fu 
readily prepared, and the quantity of it produced is lefs in 
proportion to the fubftance from which it is prepared. 

>is refin and fome other IxKlies do not afhird it until they 
Save been re|leatedly treated wdth nitric acid, and a», during 
each operation, nitrous gas is produced, while the ftrengih 
of the acid which comes over is dimihithcd, the authot thinks 
it almoft cerlaia that the tanning fubftance is formed in confe- 
quence of part of the oxigen ot the nitric acid becoming com- 
bined with the htdrogen ot the oiiginal body,^fo as to fovm 
f’ water: 



AJI^r^FICtAL tAN* * 

water; and the carbon being thus in feme meafure denuded, 
is rendered ‘ce|{?ahle of being aded on gradually by the nitric 
acid. In a marfher^early Hrnilar tO wliat takes place when.it 
has been previou^y converted into coal. 

The precipitates bf this tanning fubtlance from gelaten are 
always pale or dee'p yellow, while tbofe formed by the £rjft 
fpectes are conftantly brown*; which induces the author tb be¬ 
lieve that the dilTerent colours of the precipitates depend on 
the (late of the carbon of the tannin. 


The quantity of artificial tan obtained from refin and other (^antlty of tu* 
bodies, was always left than that from coal, or even from the n 

fame bodies pDCvioutly converted to coal in the humid way by from coal, ac- 
fulpburic acid. TliMcaufe of this feems to be, that a number 
of other produfls arc fimultaneoufly formed with the'tanning 
fubfiance, all of which require more or lefs carbon *as an in- , 
gredient; fo that, according to the affinities which prevail, 
lome bodies aFord but little, and others none of it. 


The greatcfi proportion of this lubftance was yielded by It* proportions 
indigo, common refin, and (lick lac. 

The quantity obtained from aFafmlida and gum ammoniac 


was lefs. 


Benzoin, balfam of Tolu, balfaqa of Peru, and dragon’s 
blood, were inferior to the former in this refpefl; fo that thcBensoic acid 
production of benzoic acid feemed to counteract the formation 
of the tanning fubflaitce. But oxalic acid, when formed in formation of die 


any confiderable quantity, feemed abfplutely to prevent Ibe 
formation of this fubltance: for gum arabic, iragaganth, man> when produced, 
na, and guiacum, wliich produced oxalic acid in abundance, 
yielded ru) tanning matter./^ '* 

Common liquoiiCFTSWbs to be an exception; but the author 


fuppolcs that th^ fmall quantity of^ tan produced by it, was 
formed by the aCtion of the nitric acid on a portion of unc^- 


bined carbon, which being in a fiate approaching to coal, is 
probably the caufe of the blacknefs of the common liquorice. 

The third variety of the tanning fubihnee appears to be variety •# 
uniformly produced daring a certain period of the procefs; artificial tan. 
but by a long continuance of the .digefiion there is reafon to 


think it is deftroyed. 


Subfiances, fuch os gums, which yield much oxi^te acid, 
do not appar^tly afford any of this tanning matter. 


Th«< 
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experiments of 
Meflrs. Biggin) 
Frouft) and 
Davy on tannin) 
iioticedt 


lUedlcinC) artS) 
*c. may derive 
great benefit 
from farther in- 
veftigadons of 
gumS) refinS) 
fCCi 


‘the ufeef turf 
very ancient. 

It produces no 
deletsrloui ef» 
fefti. 


The' energy of itt a6iion on gelaten and Ikin U cerfeintjf 
inferior to that of the iirfl variety, into which however it niay^ 
eaiily be converted by nitric acid. 

From the mode of its formation, there «loes not appear to 
be any evidence'of its containing nitrogen ffhe the fird and 
feco^'d varieties, and perhaps ihc^abfence of nitrogen ma^ be 
the caufe of its lefs powerful atElion. ’ 

In the courfc of the communications on this fabje£i, Mr. 
Hatchett notices the experiments on tannin by Mr. Biggin, 
the great contributions of M. Proad to the elucidation of its 
nature and properlics, and the very ^reat extenfion of, and 
valuable additions to the fame, from the ingenious labours 
of Mr. Davy, particularly his difeoverf of the fingular fa6l 
that terra japonica, or catechu, condds principally of tannin. 

The author alfo greatly recommends the farther invediga- 
tion of the nature of the gums, redns, balfams, and gum- 
redns, by every poldble method; and is of opinion, that me¬ 
dicine, arts, and manufaflures may derive many advantages 
from if) and the myderious procelTes of vegetation probably 
receive condderable elucidation 





VI. 


On carbornjtd Turf. From a Report made to the Prefect of 
Police (at Park) on the Methods employed for reducing n 
to this Slate, Bj/ MM. CtkLLiA^ and Co *. 


nn 


X HE ufe of turf for domedic mh Us of a v ery ancient date: 
Some of the mod eminent men of fcience have pronounced that 
it^oes not produce any deleterious effects. "Without citing 
examples of England (Ireland), Scotland, and’Holland, where 
great quantities of it are confumed, we will confine ourfelves 
to the ufe made of itdn France, in the (ci-devant) provinces of 
Flanders, Artois, .and Picardy. 

Its ufe is now tolerated in Paris to relieve the'fcarcity of 
wood: the lime-burners, plader-bakers, brick-makers, and 
wafhers, make great ufe of it both in tbe city and its vicinity; 
and it has never been perceived that thofe who lived within 

(be 


* Sonini's Journal) Tom, II, p* 32^ 
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the urfluetii^ of its fmokei have experienced any bad edeAs 
frora it. Th^ conmiiflioners (employed to make this report) 
oblerve, that tlie great volume of fmoke Which is difengaged ta-,ned water j 
on the commencement of its combudion, is'only caufed by a ^ * 
great ‘ portion oT wAter contained by the turf« which is ex- • 
padded into fieam by the beat; (iron afilerward-s this fmoke is * 
co,mbined with an acid analogous to tJrat of vegetable fub- with sn add 
idances, vvhich, (ar from making the air deleterious, tends inftr- 

the contrary to neutralize lire vapours of infedtion which ittion. 
may contain. It is true Uiat fometiMres, fur an infrant, the 
turf in combofrion exbaled an odour of empyreumatic oil. mi 
the form of gSfeous.vapours, but this odour is by no means in¬ 
jurious to the animal organiiation, butf on the contrary, is b&- 
ncncial in nervous atfe&ions. 

. But if this odour is difagreeable when the turf is burned in Charing pre¬ 
towns, viHages, and private houfes,- this complaint canrrot take p * 
place when it is burned in the open air at a diftance from allot its odour, 
habitations, w'hich will he ede£ted by its previous carbonita- 
tion, as managed by MM. Callias and Co. therefore the com¬ 
pany merit the public prote^ion. 

In 17S.> tlte French Government took a great interefr in 
what related to the carhonifalion of turf, and granted 80,000 Company at ^ 
francs to a company to ered a furnace for this purpofe on 
ground of the Capuchins, The method of this com*pany’was the government, 
that of exlinguifhing, but llieir plan did not fuccecd, and the***** notfucceed, 
works were abandoned. 

A new company tried, ibme time after, tlvc fame enter-Another com¬ 
prize, at its own expeivce; the method of operating in clofed 
vetTels was pro£ured : the'Experiments made were on a great revolution 
fcale, and were attended with a fuccefs that was certified by *=““*«** fti- 
, Ihe commilfionas of government; a memoir printed in 1790, 
by M. Morcldt, contained tbefe fa^s, with a fiatement ot the 
fuperiority of turf-charccal over that of wood. But the dif- 
afrrous events of the revolution put an unhappy end to Uiis en- 
terprize which promifed fo well. • • 

At prefent MM. Callias and Co. ofifer to tlm public an ad- Callhs and Co. 
ditional fpecies of fuel to that hitherto in ofe, a charcoal of a ***>^r<’hy a 
new procefs, the materials of which are fpread with profulion ?"**«**•, 
dver the territory of France, and the confumption of which, 
being fubfiituted for that of wood, will at the fame time be The ufe of turf 
an objefl of economy to individuals, and of incalculable ad*‘>f*»arcoal. u 
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and prevent the Vintage to the managetncnt of the forefis. TItnhef' for the 
foKft" *** conflruflion of houfes and furniture, and t^b^r for‘ftilp.-build- 
in^, daily increafe in price, becaufe they become more fcarce. . 
• » iiome of the furefts have become reduced,ya^he frefh grow'lhs 

‘ in them do not keep pace with the dcftri|5live inftrumehl that 
overturns them ; fome of them are entirely deflroyed, and the 
ground converted into ornamental gardens; and thus each 
year, each month, each day, condufts us inlcnfibljf to a moft 
alarming dearth of timber. Already the price of fire-wood 
is tripled, and Paris is On the eve of being deprived of a com- 
buftible which, as yel, has not been replaced to advantage. . 

The commifliuners compliment MM. Calliasand Co. whofe 
method of carbonifation is peculiar to themfelves, and calcu¬ 
lated conformably to the laws of combuftion in Its two firft 
• flages; that is to fay, before the arrival of its third degree, ‘or 
The earbaniea- that of abfblute combuftion. MM. Callias and Co. by their 
CaUiashvery direft the carbonifation at their plealure and in an 

perfeft* invariable manner; they are always Cure of obtaining a per¬ 
fect charcoal, without fmoking-pieces, and without any rilk 
of forming it intoa pyrophorus, which fometimes happens in the 
carbonifation performed in clofed vcffels. Their manner of 
proceeding is alfo very economical; and what proves that they 
work with intelligence is, that they dail 3 ' improve, and already 
are able to faveten hours out of 48 in each carbonifation. 


Turf-charcoal 
yields more heat 
than wood- 
charcoal. 

Caafes water to 
boil four times 
as fpeediiy* 


It fofed IX os. 
of gold in eight 
minutes; woad- 
charcoal did the 
frnju in 


Erperimmts made wilh Charcoal of Turf, 

\Jt, T^e charcoal of turf kindles a little flower than that of 
wood, but when it is once in compleat ignition, it throws out 
much more heat; its flame is alfe^ Ojy elevat ed, and it yields 
no odour, ex 'ept a very flight one of fuiphur, which ceafes 
when it is fully lighted, • ’ • 

2. Charcoal of turf, in equal quantity with charcoal of wood, 
Cdufed a given quantity of water to boil four times; while that 
of wood caufed it only to boil once. The firft is then fuperior 
to the fecond in a quadruple proportion. 

3. To prove that turf charcoal emits more heat than wood 
charcoal, the following experiment was made. 

With turf charcoal, in a goldfmitlPs furnace, eleven ounces 
of gold were fufed in eight minutes, which with wmod char¬ 
coal was not performed in lefs than ftxteen minulcs. The gold 
loft nothing of its malleability in the fulion with the turf; but, 

04 
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•n the coiitr«iry« it was neceflary to add fome redu^ive flux^ minutes* tte 
<0 that fufed* by the wood charcoal, in order to re^lore the “id 
malleabiliiy whicif it had loft. . prcfctved. 

4. Iron made [^hot by charcoal of turf in a forgCi became IfOB heaud by 
more malleable^ which proved that it gave none of its carbon 

lo*lhe metals witli which it came in conlafl. * JaAs lon|er 

5, Finally, Turf charcodi lafts longer in a ftate of ignition 

than charcoal of wood, and itshcat is cunftaiitly egual. • 

Conclufiou. 

t 

1. The odour of tflrf in combnftion Is noways delelerious. *ts odour not at 
This truth has been confirmed by the moft diftinguiftied cKeinifts j 

and is betides proved by the conftant ufe made of this fuel in 
the ci-d6’t'aat provinces of Flanders, Artois, and Ficardy. 

2. It is defirable that the carbonifation of t>arf maybe en-Ics ufe ou^htto 
•couraged, on account of the great advantages which may re- 

full from the ufe of this .new fpecies of charcoal, both for 
private cunfumption and for large worlcs. 

But the greateft matter in its favour is, that its ufe tends to and will preftnt 
diminifi) the felling of the furefts, whole extention ought to be *^‘*‘^* 
■promoted by every means poffible, and which nothing tends To 
mud) to cieftroy as the ufe of wood charcoal. 


VII. 

Account of the Catara^s and Canal of TroelUiatta, in Sweden, 
(from a Work relative to them btf Colonel SKlOELDEBaA^n. 
Pubhjhtd in one Volume &uarto, at Stockholm.) 



fe6ls which nature affords in Europe. Tiie river of Gothie is The citam^i 

the only outlet of the vaft lake of Wener, navigable t^^^ougli ^ 

its whole extent. This river, which falls in the North fea near fo«n after in 4e- 

Golheraberg, as foon as it departs from the laite, which is 

more elevated than tlie fea, roHs its waters with impetuofity, 

and dailies them againft fteep focks, whofe refinance tbrms a 

foccelfion of cataraSs, which without being individually very 

high, form altogether a moft ftriking objed. The imagination Theyfermtveiy 

is the more|afte£lcd by this fight, as the furrounding feenes are 

«f a dark and melancholy chara^cr, confiding of grey rocl^ 

• crowned ^ 
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crowned with ancient firs, and of frightful precipice«i formed 
by the hurtling of the locks and banks, w||ich,ihe fuiy .of the 
Kuini of locks water has overturned. Thefe lall were contlrudled in the l/ed 
forimerly*con^” catarafts, in order to render the rivan»vigable through 
Arudted inch? its whole length j but this daring work ofVnan could not refift 
l>ed of the fhta- [he reiterated efforts of nature, and therefore it was necetiliry to 
have recourfe to another plan. 

The esnai pa/fes The Canal newly contlru£ted pafles by the fide q|' the cata- 
by the fide of radls, and its bed is partly formed in the natural rock, and 

thecatarans. « r - -r i 

Js partly cut in Partly m amarfliy loti. < It was began in 1794) and hniihcd at 
the rock. the end of fix years, in 1800, Its breadth is 22 feet, and its 
depth, "number depth fix feet and an half. Its locks are eight in number, and 
of lucks, time its cofl amounted to the fum of 59893 pounds fierling, which 
and colledied by Cubfeription. By means of this canal there 

The extent of is a continued navigation, without any interruption, from the 
and"numberof of Wermeland to Gothemberg. In 1802 the number 

vefiels which o( veflcls which had paffed this canal amounted to ISSO, whic h 
bave paged, is at the rate of 1190 each year. 


VIII. 

letUr from H. B, K. on the Produdiion of Nitrous Acid, ami 
" other Fads 

To Mr. NICHOLSON, 

SIR, 

®*P*”™^** /\S Mr. Accum has not anfwcred my paper, he therefore 

Carbonate of kfiows of no experiments which fhet^ the forithtiion/of the 

potalh in water nitrous acid ; but anxioufly impreffed with th^fubjetl, I have 
and emhied***** performing fame experiments, which I tWnk will throw 
carbonic gas. great light upon the caufe of the nitrous acid appearing in 
eledrical experiments. 

The potalh be. 1 paffed the galvanic fiuid through a watery fulution of the 

lSflagration%*ke potafli, made bj difiilled water, confined in a 

mtre; and fulu- gbfs tube where no atmofpherical air could have accefs to 

fion of filver ghd I found a great production of air come from the foiu- 
fhewed the pre- .... ® . . ' , , . 

(cnee of muria* which upon examination was pure carbonated airj and 

tic acid* I 

^ * See our Journal, X. 105| 214, and'XI, 105. 

ihcu 
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then examining the folutibn by dipping a piece of paper into 

it; upon its being cfipped the paper fliewed evident (Igns of 

niti^ upon it, and whbn burned it detonated the fame as nitre 

would have done^^''t.nd alfo with the folution of filver the al- , 

kaline folution gave feme faint indications of the marine acid 

being prefent in it. That the folution Ihould give indications Remark. Thcie 

of pdiTefling both the nitrous and marine acids is not fo fur- 

prizing; as.we have the fame products in nnng oxigcn and commondetona- 

hidrogen gafes, according to the foreign experiments, princi- 

pally the nitrous acid, but witlj it a fmall quantity of the ma- ro^cn. 

rine acid. 


I then fillecf llie tube (after wafliing it clean) with pure Pure water gai- 
diftilied water, and fent through it the galvanic fluid ; and J 
obferved a generation of airs, which, upon examination, ap¬ 
peared to be the airs ufually formed in thefe experiments, as 
Aey exploded. 

After this 1 filled the tube with a folution of pure potafh in Pure potalh and 

ditlilled water, and no air came from it upon galvanifing it; 

if any, it was carbonated air: But upon examining the folu- izmg, but indU 

lion, it save clearly the fame indications of polTeffing the the two 

", , , , , 1 r I • A of ‘I'c fitft 

trous and marine acids, as the carbonated folution ot potafh experiment. 

did in the firfl experiment. 

Now exempt from all hypolhefes, let us examine thefe m- Remarks. The 
lerefling f’afls; The carbonated potafh had its carbonic acid 
air expelled, clearly from the acid or acids; as we know that from potafh by a 
it could nut part with its carbonic acid air, but from the a£liun ftiQQgeracid 
of a flronger acid. Alfo another more eflential fad it proves w^wnceit is in- 
lo us, that the generation of the peculiar airs, what are called ferred that the 
oxigen and iildrogen gafes, are owing to the acid?; for when arofe*'* 
the pota(!v^".'as in the water ps to arreft or altrad them, there from thefe acids, 
-were neither of iliefe airs produced; and upon examining the 
dilfilled water (in the experiment in which they were pro¬ 
duced) after their produdion, there was no acid in the water, 
but it was pure diflilled water. Therefore, beyond a doubt, 
the nitrous acid is effentially concerned in the produdion of 
thefe peculiar oxigen and hidirogen gafes : indeed Mr. Cruick- 
fhanks fays, that upon fufing thefe airs, he found in the reii- 
duiri^ the nitrous acid. 


Thefe experiments were performed by two fhort gold wires 
Attached to c^cji eqej of the gaivAnic pile, But upon placing 
a pretty long iron wire to the filver end of the pile inflcad of 

the 


The conduAIn^ 
wires were gold. 
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(he gold one, a little hydrogen gas wa^prodtiq^d; even when 
the potath vt^as mixed witli the diftilled watW/ though there 
van none when it was a gold wire. , * * * ^ 

1 hope Mr. Nicholfon you will not r^fe the infertion of* 
(hcfe intereding fadts in your journal^oi*! have made the 
fulalion of them a$ brief as polhble that they might not occupy 
too much room *, * 

H, B*. K, 

London^ Jugujl 15. * 


IX. 

tleport of M. Debug’s Metmir on Acetic Acid, made by Af, AI, 
Plancke and Boullav, by Order of the Society of PItar* 
macy at Paris -f. 


M, Debue re- . Debuc faw in the Anaaksde Chitnie, No. 109, a method of 
domcr’s^rocefs Badollier, apothecary at Chartres, for obtaining acetic acid 
to obtain acetic very readily from a mixture of equal parts of fulphate of copper 
u'te of^ad*by acetate of lead by a moderate heat, 
fulphate of cop. Relying on this procefs M. Debuc made an exact mixture 
P®*"* of two pounds of fulphate of copper and an equal quantity of 

adelale of lead, which he expofed in a diflilling apparatus on a 
fand balli to a moderate hre, which he increafed by degrees 


The produft 
uf-d in inanu- 
t'.ifture produces 
uu eft'eft con¬ 
trary to tlie 
comnjion acetic 
ucid. 

The procefs 
again repeated, 
and its refults 
carefully exa¬ 
mined. 


during the operation, which laded for dx hours : the product 
obtained was 26 ounces. It was given to a manuht^urer, 
without examination, and being ufed in his bufinefs produced 
an eflTefl entirely contrary to the acid extracted from crydals of 
copper. 

This circumdance determined M. Debuo-to repeat thepr^- 
cefs as before, and examine its refults carefully: In which he 
obferved the mixture of the two falls to become padey, which 
is eadly explained by the difference of the concentration of 
the acid in the fulphate of copper, from that in the fulphate of 
lead. The produds of this experiment wese, » 


* I am extremely forry that this communication was by miffake 
placed among papers already printed} which alone has caufed the 
delay in its appearance.-—W. N. | 

r f Atmales de Chimir, Torn* LIV. p. 143* 
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Acm’c ACID, 

/ • 

1. Four oupc^ of water fligbtly acidulated. Ftofea* of thii 

Four ounces of a liquor more acid than the firft, and which P«»csfs. 

.M. Vebnc compares to good vinegar of Saumur, 

3. Eighteen ounces of a very limpid liquor, with a livdiy ^ 
and penetrating odo&r of acetic acid mixed with fulphurous • 
acid! 

The refidue, weighing 38 ounces, appeared toM. Debuctn Thcrcfidoe 
differeut laj^ers more or lefs red, according to their 

the bottom of the retort; and he found the upper part 
a whileifh powder, UightVy inclined to a citron 
' tfloiii; Mi which he recognifed the prefence of fuiphur. 

P.nvU's, ihe'muriate of lime, and the acetate of lead formed Precipitates 
ii.Mor'-il’ntyly'rDnfidcrable precipitates with the third product. (h'i”*^proXia^by 

M. Debuc ob(cfv'e<; ihiit the decompoftiton of the acetate different falts, 
of-lead by the fulpharte of copper may be eafily explained; 
but that here there is a production of fulphurous acid, and a Sulphurous acid 
decompofition of the fuiphuric: acid from the abl'orption of its 
oxigen by the vinegar; which is a lingular phenomenon, that buc to fuppofe 
has no agreement with the affinities of the acidifying principle ***** 
for the aciiif/iubk an:l fulifiable bales; he leaves the explanation ated vinegar, 
of fhis mHlter to more'experienced chemifts, and only notices 
that dse traiifportaSion of the oxigen of the fuiphuric acid'to 
another bafe, fuggefis the idea, thni acetic acid is JliperoxigeutUai 
vinegar. * 

M. Debuc fucceeded in freeing his third produft ,from the M. DebueV* 
fulphurous and fuiphuric acids, by letting it remain for about third*'” 

24 hours, on twelve grains of lalt of tartar, and about two produA from 
ounces of black oxide of manganefe pounded fine, and after fulphu^us 
thatdifiiliing it llowly; by this redlificalion he obtained a pound Acetic" cid'pro- 
of pure add of a lively and agreeable odour, and of one de- 

gbout ioVlegpees fpecific gravity; which is one degree lefefhanThe^cw- 
than that of racfical vinegar well rectified, obtained from acetate mon l^<t. 
of copper. 

The author concludes from this, 

1. That the product of two pounds of aoetateof lead, treated • 
with an equal quantity of fi^phate of copper, is twenty-fix 
ounces; of which four ounces is acidulated water, an equal 
portion firong vinegar, and eigliteen ounces acetic acid altered 
by the fulphurous and fulphurk: acids. 

2. That the eighteen ounces, forming the third produfl, M. Debuecea- 

reflified as recited, does not differ from that drawn from cryf-***** ***• 
|rU of acetate of copper, but by its i«ls denfityr, ducedvonl^ 

3. Thai 



ACETIC ACID. 


fen in ftitngth 
irnm the com-* 
znon kindf 
and may be fub- 
ftituted for oxi- 
muriatic acid, 
in Ibme cafd* to 
advantage* ‘ 

The reporters 
repeat M. Ba- 
dollicr’s procefs, 
with M.Debac*s 
piodihcations* 


3. That in maiiy cafea this acid may be fub^itjited for 
muriatic acid, as an obje£l of falubriety without pofleding fits 
iiicunvcniencies. 1 


Tlie reporters repeated the procefs of ^rBadollier with the 
modifications advifed by M. Debuc as foHows. 

They introduced a mixture of two pounds of fuipbafe of 
copper, and the fame quantity of acetate of lead into a giafs 
retort, placed it on a land ball), and adjufled to it a tubulated 
receiver, which communicated with two bottles of a Woll^s 
apparatus; the firft of which contained didiiled water, and 
ihe fecond many pounds of lime water; from this laft a tube 
was pafled underneath a jar in an hydroi-pneuniatic apparatus: 
the retort was heated gradually to the end of tlib operation, 
which laded more than 10 hours; and the following produfls 
were drawn from the receiver. 


I’ro Intis of 
rlicii procefs 
jrom the rc- 
"civer. 


(' ■i-bonic acid 
evolved. 


1. Eight ounces of a liquor ilmilar to didilled vinegar, but 
with a lefs agreeable odour, 

2. Ten ounces of a liquor .with an unpleafing odour of acetic 
acid, more penetrating than the fird, and not containing any 
trace of fulphurous or fulphuric adds. 

3. Finally (even ounces of a liquor of groat limpidity, with 
a very pungent odour of fulphurous acetic acid, and which did 
not precipitate muriate of barytes. 

*A confiderablc difengagement of an cladic fluid was ob« 
ferved, which became perceptible as foon as the retort began 
to run, and which laded during the whole operation. 

This gafeous fluid was abibrbed almod totally by the lime 
water, forming witli it a very abundant while precipitate, 
which, gathered on a filter, and dried, proved to be carbonate 
of lime: It weighed two hundred and fifty grains, wl'^ch made 
the carbonic acid equal, according to the knr/wn'proportions 
of this fubdance, to eighty.five grains; atmofpheric acid alone 
pafled under the jar mixed with fome carbonic acid gas: no 
trace was perceived of hydrogen gas. 

Many layers of diderent colours were found in the retort. 

The fird was of a beautiful green, furrounded with a circle 
of yellowidi while towards the fides. 

The fccond, much more (hick, was of a red colour) greatly 
like copper in very froall particles. 

The third was a mixture of fulphate of lead Aid of copper 


' apparently in the metallic dale. 

* The 
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The laft fcargcj*, which occupied Ihe bottom, of a black The lowed 
col^r, and thinmg, was a inixUire of (ulphate of lead and j**^;^®* 

ch^cual • • ture of fulphato 

The fame experij;nent with the fame quantities of the falts, lead«nd char* 

was repeated a fttond time, with the precaution of reducing xheafamepro* 
the fiSiphate of copper by dificcalion to -j-J of its weight. ♦The ccfs again re- 
produ^ from this was prefera&le to liie other, thc^«Iphaw*of 

The fecond and third produfts were mixed and rectified on cop*per> the 

carbonate ot potalh and oxide of manganefe, with the pre- 

cautions indicated by M. Dobuc : This/eCtification produced Second and third 

an acetic acid of nearly flie fame fpecific gravity as that aObrded refti- 

by fimple diftilhilion from cryftals of copper, but , of a lefs ^ 

llrong odour, lefs agreeable, and befides mingled with fulphu- icfs agreeable 
. I acetic acid ura« 

roUS acid. ^ ^ ^ duced, mingled 

The reporters think that M. Debuc is deceived in his the- with fulphuious 
ory, that acetic acid is vinegar faper-oxigenated by tfte oxigen 
of the fitlphuric acid pajjing to the vegetable acid,** for he has 
not confidered, 

1. That the acetic acid is almoft all obtained, before the Rrafonswhy Mr 
fulphurous acid becomes perceptible. 

2. That the metallic oxides, which are the bafis of the 
falts employed, have lefsattradion than fulphur to oxigen. 

S. That the difengagementof the carbonic acid is much itiore 
likely to explain the matter. • 

The confiderable production of carbonic acid, and the pro-ThcproduiJiiiii* 
fence of charcoal in the refidue, furprifed the reporters the "f carbonic acid 
more ; as JIIM. Boddolier and Darac (the firfl in his notice of the thc^pro- 
preparation of acetic acid} the other in a memoir, in other cefs, is contrary 
refpfi6ls very intereiling, on the differeoce of acetous and acetic MM^^Bodol* 
acids,) pofitively aflfert (hat in the operation related, r/tm lier and Dsrac. 
teas no oth^it^uptous prodaCtion but that of part of the air con-- 
tained in the veJJ?lx, efpecialljf no carbonic acid, and not an atom of 
charcoal in the refidue. ^ 

The refult found by the reporters fo different from that of 
M. Darac, in an experiment on whibh he fupports his theory 
of the identity of the acetous and acetic acids, was fo favour¬ 
able to the tlieory of M. Chnptnl, that they would have been 
induced to decide in favour of the opinion of the latter, if the 
following comparative experiments had not confirmed them 
in a contrary* notion, and appeared to them one of thofe, of 
which M. Darac might moll avail himfelf. ^ 

• Ttf 


Debuc's theory 
1 $ crmncuus. 
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An experiment Toi fouf cutices of pure concentrated radical vinegar (ex* 
nude, fevour> trai^d from crvfrals of copper by heat alone) %\*fire added, by 
opinion, tour ounces of lemi-vitreous oxrtle ctr lead (lrUiar^;eJ 

in powder ; which coropicaily dilfolved in it by heat, there 
even remained an excels of acid, perceptible in the. ftrong 
odour of the folution. Being laid by to cool, it produced a 
very irregular cryfralline raafs. * 

Four ounces of this mafs of acetic lead, mixed with an equal 
quantity of (ulphate of copper dried, were treated in a con¬ 
venient apparatus. The acetic acid produced had an odour 
more penetrating and agreeable: but sll the other phenomena 
were tlie fame as with the acetate of lead; ihatis to fay, there 
was an equal dcvelopement of carbonic and fulplmrous acids, 
and charcoal was found in the refidue. 


Which determined the reporters to conclude, 

The rcpartcTS 1. That acetic acid formed by the diftillation of a mixture of 
conclude that fylphate of copper and acetate of lead, is always mixed with 
is always mixed lulpluirous acid, which does not become perceptible liU towards 
the end of the diflillation. 

of which it can- 2.1’hat it cannot be compleatly deprived of this fulpharous 
not be freed en- acid by the rcdlilicaiion propofed by M. Debuc. 
hue’s pro«ft}'* 3. That the acid itfeif, totally deprived of the fulphurous 
and never has fo acid, is never of lo lively and agreeable an odour, as that drawn 

cryllals of the acetate of copper. 

eommon kind. 4* That it is preferable to dry the fulphate of copper before it 
is ufed. 

That MM. Boddolier and Darac, were millaken in 


5. 


fuppoling', that no carbonic acid was obtained in this ope¬ 
ration. 


6. Finally (hat the production of carbonic acid doc^ not any 
more prove llic decarbonifation of the acetous acid bfrocoming 
the acetic, tlian the fulphurous acid proves Ihe fuperoxige- 
The difference nation of the vinegar } but on the contrary that it is allowable 
of acetous and conclude, that the difference of thefc two fubftances is not 

bS^iy njr caufed by their (late of acidLfifalion. 

depend on the 
ftate of their 
acidification. 


Afeou^t 
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X. 

Account of the Jmperkd Botanic Garden of Schxnhrunn, in the 

Vicinity of f7«wo.* 

In . 1753 the emperor, Francis the firft, caufed a portion of Th^gaHenefta- 
ground behind the garden of the caflle of Schoenbrunn to be by^nneuY.^^* 
prepared for the cultivation of exotics, and of plants remark¬ 
able ior uteir rarity or bc^auly. By thd advice of the cele-Put under rhe 
brated Van Swielen, the famous floriff Adrien Sieckhoven was 5 “^® 
invited to Schrenbrunn from Leyden, who caufed many green-^VanilerSchot 
houfes to be tonfirufied there, with a very large and beautiful *^brings^to1t"' 
houhoufe, and various other buildings. At the fame time exotics 

Kichard Vandcr Schot, of Delft, was named lirft gardener, ILUaud. 

and employed to convey to Vienna a great number of rare and 
exotic plants, brought up in did'erent parts of Holland, and 
thus at the end of one yeai^the garden was already rich in 
valuable plants. 

M. Jacquin, who was then at Vienna, went to viht the "‘t. Jscqula fr'i^ 
garden of Schoenbrunn, toclafs tliofe plants which had not ret 
received a fpecific denomination; on which occabon he be- 
came known to the emperor, who propofed lohon to irave! 
at his expence on the continent of South America, and in tic?. 

American iflands, to enrich the garden with plants from tlu*. 

mofi difiant coiyitrics. Accompanied by the gardener Van 

der Schot, he departed from Vienna in 1754 ; and in paflliig 

through Italy was joined by Jean Buonamici and Ferdinand Ac.fo.tiiit i}f hl« 

Barculli, who ivere entruflcd with the zoological part of the proceedings m 

expedition, by which it was propofed to improve the royal ifianJs. 

i^enagerie,^BCb^ the cabinet of natural hiflory at the fame time. 

After having vidted the iflands of Martinico, of Grenada, St. 

Vincent, St. Euflatia, St, Chriflopher, St. Marlin, St. Bar¬ 
tholomew, Aruba, Cuba, Caracca, and Jamaica, he returned 
to Vienna in 1759. From Augull 1757 to the middle of 
2759, M. Jacquin could do little for the advancement of Sci¬ 
ence, having been ill of a Itentery for four months, of which 
he was at lad cured at Jamaica. The war which tlten com- 
IBtBced between England and France, alfo deranged his Ira* 


Maj^i firi'cydoppdique, T.6, p. 552. 


vuk. 
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The firft cargo 
of plants flap¬ 
ped, 

~>the fccund 


velsi The veflul in which he made his voyage was takedi 
and he was thus obliged to pafs a confideraMe<time, aeaind 
Ijfia will, at Montfcrrat and the defert iiland ef Gonave. \ 

In the month of Angnft 17.57 thefirft cargo of plants toj the- 
garden of Schosbrunri was tliippcd from'^girtinico, which ar* 
rived at jMarfeillcs. In the month of February, 1737,^ Van* 
cargo brought by der Schot returned alfotrom Martinico, and brought with hitn 
Vandci Schot. fame iflahfl a great quantity of trees and (hrubs. • All 

thi.s cargo arrived fafe, except fome fpecimens Gf Aldiconiat 
whk b were attacked on the voyage by mice. The trees were 
of the height of a man, and of thf tjiicknefs of an arm, and 
fometimes more. The mod of them had bprn fruit in ll>eir 
native foil; their tops had been cut off, and only fomc of the 
principal branches were permitted to remain about two feet in 
Method of pre- l^n^lh ; the fliruhs remained in their natural (late. To remove 
piring the trees ihofe trccs from their native earth, a circular trench was dug 
~and”*f pack- each, at a convenient difiance, in fuch manner that there 

iog them. >^ight remain attached to their roots as great a mafs of the 
'earth in which they grew as was pofiible. This mafs, which 
formed a lort of ball, was entirely wrapped up in leaves of 
the MuJ'a, fecured with cords made of the bark of the hibifciiS 
• tiliactuf, in fuch a manner that (he earth could not fall ouf. 

Weight of a tree A fingle tree packed in this manner, weighed commonly an 
when packed I^undred and odd pouud.s. The balls of earth were moificned 
a little, with the necefiary care, and fufpended in the air, 
where 4he vegetation Toon became apparent.* 

Method of tranf- To prevent the earjh from being detached from the roots on 


porting the 
packages. 


the way, alt the packages were tranfported in barks to the 
port of St. Pierre, in Martinico; from hence they were fliip* 
ped to Marfeille.s, and from thence brought by fea alfo to Leg- 
horUfand from this port were carried by mules to^chcenbrunn. 
This was without exception the richefi cargp'ur living plants 
which l.ad ever been brought from the hot countries to £u« 
rope. 

The third cargo In the month of Augofii 1756, Buonamici fet off with the 
~the"touTt[^'^'*^ cargo from St. Euftatia to Leghorn.- The fourth cargo 
aadrhe&fth. departed towards the end of the fame year. The fifth was 
fliipped from Curacao for Amfierdam, and was accompanied 
by J. A, Vefuntin, who died in Germany of the dyfentery. 
This cargo was extremely rich in corals and other produftiohs 
of the fea, which fiill formTome of the moft precious ornaments 

of 
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of J[h^mperia{ C:ibinet. In the fame year, M. Jacqtttn 

off (ixth cargOj fr^tn the fame illlandto Amilerdam* And\||^ feventh 

finali^^, •!;: January 1759, MM> Jacquin and Barculli departed Drought by 

with the fevenlh cai;go.from the Havannah) for Ferrolin Spaini 

and ai^rived at Vienna in the month of July. This laft cargo 17594 

was particularly rich in animal; of every fpccies. 

Thus in the (pace of a fuW years the number of plants in , 
the garden o^, Schoenbrunn was conflderaUy encreafed; for, 

. befides thofe which had arrived from America, means were The garden re<* 


found to make many important acquit] tiotis indifferent other ^®^*^P*“"** 
countries. In 1765', after the death of Francis the Maria countries. 
Therefa ordered the garden to be conducted on the fame foot- 
ing that it was before. In 1780, a little while before thehiftitution. 
death of this princefs, it fudered a fmajl but irreparable lofs; 
the gardener, Van der Schot, then very aged, had been con¬ 
fined to his chamber for many weeks by an attack of the gout. 

Thofe to whom the management of the plants was entrufied ' 

in that period acquitted themfeivcs with great negligence; in 

one of the coldefi nights of that winter, the perfun who fhould Many valuable 

have taken care of the great hot-honfe forgot to keep up the by 

fire. In the morning he thought to repair this neglect by gence of the at- 

heating it to an uniifual degree; but thefudden tranfitionfrom 

cold to heat killed a great number of fine plants, and among hot houfe, 

others all the cinnamon trees from Martinico, of which the 

trunks were as thick as a man's arm, the heads very large, and 

of the grealefi beauty ; and alfo defiroyed the plants Crefeen* 

Ha, Achras, Annana, Portlmdia, and a Coccohba Grandifolia, 
which was 20 feet high, and whofe leaves were of the fize 
of two feet. 

This garden alfu fuflered another lofs. A conflderable co^ a cargo of pisnts 
*le 6 |ion lent fHuw the ifle of France by M. Gere, arrived at iflc of 

Triefte entirely fpoiled* the trees alf dead, and the feeds im- 
prolific. 

At this time the emperor, Jofeph the fecond, diredled M. 

Jacquin and M. Born to propofe to fome men of abilities to -> 

undertake a voyage into remote countries. Piofedbr Marterprof. Matter tod 

was appointed the conductor of this expedition, and 

Stupiez was aflbeiated with him, together with the gardeners ^ica in 1785. 

3Qor and Bredemeyer, and the painter Moli. This company 

of travellers quitted Vienna in the month of .April, 1783, and 

arrived in September at Philadelphia. They travelled over 

Voi. XIII.—J*ANUA&Y, 1806 - E PeDnfylvania, 
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nai^Ivaiiia, Virginia and Carolina. M. Bqor along with 3^, 
SOhopf, made a journey into Florida^ and from thence pv^d , 
Several fine fo tlw ifland of Providence. M. BredemeyW relurped ./rora 
Vienna* from ** paffing throagh England,.arrived at Vienna in 

thence, wrJj M* November, 1784, with feveral very beautiful plants. Boor, 
BrevJcmeyar* who during bis flay at the Bahama iftands bad coIlc6led*maDy 
rare plants, returned to Vienna in the month of September, 
1785. But the painter JVioll and Doctor Stuple^ ware fepa" 
rated from their fellow travellers. 

Bredemeyer ftat By the orders of .*.he emperor, M. Bredemeyer, and the 
•utagain^ gardener Schucht, went towards the end of the year 1784 to 

•~4earche8 the ** . . « r • • t ■ 

tflanda and con- rejoin thc director of this expedition, M. matter, who re- 

tinent^ * America; they pafled over many of 

* the great iliands and a part of the continent as frur as the mouth 

of the river Oronoco. 

Many ra« plants In i7ss they returned by way of Amfrerdam to Vienna, 
him and M.^ brought back many rare and new plants. M, Matter 

Marter in 178 S. alfo arrived ti>e feme year, by the way of London and BruSeis 
with a new colledlion of plants. 

M. Boor and The emperor had not forgotten the lofs of the plants from 
Ifle of FrM«. France, and commithoned M. Boor and the gardener 

Scbolt to go there, and touch on their way at the Cape of 
Good Hope. In the month of May 1786, they arrived at the 
Cape with the Dutch veflels; M. Boor remained there till 
1787, and then departed by himfelf for the ifre of France and 
M. Boor returns that of Bourbon. In the month of January, 1788, he returned 
to the Cape with 280 cafes full of rare p^lanis; and on the 
.^IcAves fome 20 th of July in the lame year arrived at Vienna with a great 
number of inagntdccnt vegetables; but as all the cafes could 
*ichoIl. not be brought in the vellel, the gardener remained at the 

Cape with the remainder. There has not figjge been any pof- * 
Ability of getting them to Vienna, as well as many other 
plants; and the gardener Scholl remains at the Cape from^that 
time, from whence lie has fent from time to lime feeds and 
« roots. Befides this increale to the garden, the number of 
The plants of plants was augmented in difrerent manners. Thus, at the fale 
Schwenk gf garden of Schwenk at the Hague, the emperor caufed 
M? Jacquin, the all ihe rare plants to be bought; and likew'ife M. Jacqutn, the 
foa, fends many fgn, when he was on his travels over a great part of Europe, 
Swek. Scbcenbrunn many e.\otiG plants which he found in 

other gardens. 


The 
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emperor ^Jofepli alfo enlarged the hot-hoofes, Im*! ^ 

others (o be built. In order to bring back Scholl tw ho^Mwd builds 
to Vienna, with the plants which remained in hii®dieii. 
carethe Cape, thb emperor Leopold^ in 1791, ordered the Emperoi^opolil 
gardener Bredeme^^ and ^oung Van der Schot, (the fon 
him whp had been w/ith M. Jacquin in the Eaft Indies) to <41! Cape for SchoU, 
to the Ide ot France, where Oere had colledled many plants ““.*** *‘* 
for the imperial garden, and during their return they were to paffJs^ 
touch at the Cape to take up all thofe Which remained with 
Scholl. The captjnn of the veflTel, in which the two garden¬ 
ers bad taken (hciirjiatrage put into Malaga; where they diU 
coVered in limeMhat he had bad intentions with refpefit to 
them; which obliged them to return to Vienna without per¬ 
forming their commitiion. After the death of the emperor Franc's II. 
Leopold, his (ucceflbr Francis the fecond had an hoUhoufe 
cqnfiru^ed, 235 feet long, for the plants of the Cape. A new long foV^ape 
garden was alfo eftabliifaed, of which Doctor Hoil was ap- P'*®*®* 
pointed infpe^or, and in which were carefully cultivated all iSdcd'fiTJurts 
the plants which grew in the Hates belonging to the houfe of®*^ Auftrian 
Auttria. 

By thefe details may be feen with what care this jufliy cc- Valuable Bou- 
Icbrated garden was augmented from the reign of Francis the publications 
iirfl. and all aftoniaiment will ceale at the riches it contains, JnehanUuiS 
and which have furnillied materials for different magnificent 
works on Botany, fuch as the /conesplantarum rariorunit pub- 
lifficd by M. Jacquin, and above all» that which appeared a 
few >cars ago, under the title of Flantarum rariornm llorti 
Cafarei Schoenbrunnenfm defcriptioim el leones, in two volumes 
lolio, containing 150 coloured engravings. 


XI. 

Letter fi'Om a Correfpondent on the Mram oj increnjing the 4/iion 
oj Sound on the Organs of Jlich as are partially degf. 

To Mr. NICHOLSON. 

SIR 

Although I am fo deaf as not to be able to hear the Sounds imper« 
beating of a watch, unlefs it be pal dole to the ear, yet, if I 

place one end of a Hick, or of a metal rod between my teeth* throu^f aTS** 

E2 and ap'pM tarha 

teeth. • 
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Ihe other end upon the watch, at the ^iftance of 
^t, I can hear it very ditlin£lly. ’ C4**' 

The hearing / I know only two methods of allevmtine the difficuoy o* 
•ffiSUypref- articulated founds; one is by forroiindin^lh<| ear,* 

fing the e/temai with the hand open, and preffing it foilwtfrd, the fingers and 
ear forward j tliOfub being fixed behind it j this expedient does more than 
Or by a trum* might be fuppofed. Another method is, that of the application 
^**fd**^hf^ a®tof a trumpet; which however, is of but little ufc, conftrufted 
ufeful. as it is at prefect. Thedifcoveryofany in firument to facilitate 

bearing, by being |)2aced in the mouth ^probably after the 
manner of a tobacco-pipe) would be bf gr^at importance to a 
numerous daft of our fellow creatures, whofe faculty of hearing 
Prabability that is nearly fufficient for common converfation. If an infirument 
mightbe^ent invented, which will do any thing at all in this way, 

cd to a£l on the our cxperieiKC in regard to other irwentiuns, encourages an 
S^the*he^fo expedation, that improvements will follow : means of atfifiing 
ai to magnify human fight have long been devtfed; little indeed has been done 
founds. defective hearing; it is however an object deferving of 

more attention than has been bellowed upon it. If you fiiould 
be fo good as to infert this in your Journal I indulge a hope, 
(bat finne of your ingenious cojrclpondents, compafiionating 
the unfortunate fituation of thofe whofe hearing is im per lefts 
may be led to attempt difeoveries, the refult of which may be* 
df exlenfive utility. It is ciefirable to afeertain the bell form and 
fize of an ear trumpet, and what metal is to be preferred, 

I am, Sir, 

Your moll obedient Servant, 

A.B. 

Rrfetenceto On referring to my quarto edition of the Journal, vol, 

fome difquirt. IV. page 383,1 find Ibmething correfponding lo my own ob» 
in^th^qu»to*** Icrvaiion. I ftiall he extremely obliged if your, mfinanity flioxld 
fcrieiof diis determine you to infeft the above, as it may be a means of 

Journal. exciting invefiigatlba on a fubjeCt which is certainly of great 

confequence. 

ANNOTATION—W. N. 

^fuftory «. A CONSIDERABLE mafs offpcculation concerning found^ 

modifimion*of means of encreafing its a^ion on the yrgans of lenfe 

found by mcan^ is to be found in my annotations on the experiments of Perrole^ 
(olid bodies. (^rto Series of llws journal. The 

excellcn 
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ciftMent papers of Mr. Gough« at page 66 and 160 of vol. X. 
of pfeCent 0£lavo* Senes, concerning the augmentation of 
fbunls, ahd-tiioHp^^ing trumpet have added confidcrably to 
our i^owledge of ttilwfabjed. The memoir of Haflenfralz on 
ttie faafif infirumcny in oar Ninth Volume, p, 2S3, and amo- 
ther, by the fame author, on* the Propagation of Souud, at 
Vol.'Xl. fjV 12 I 7 , alfo deferve to be confutted. Frdm the 
whole conh^atioA ot the fafta it icems as if the ibnorous 
vibration of the tnwumeht were of much more confequence 
than has hitherto deen 4\ifpeded ; and it Teems not impro¬ 
bable, that a l^e forface expofed to (he aerial pulfes of 
Cound, and having a tail of communication to be applied to 
the teeth, or inferted in the ear, might have confiderable 
efFed. The ufe of the external ear, which has excited fo 
much difeuiSon, may, perhaps, be of this kind. The expe¬ 
riment of Dr. Moyes (Philos. Journal, III. 57) of conveying 
Ibund to great diftance through a llring may be added to the 
other fa^s; and tends to ihew that the fonorous undulation 
does not require to be tranfmitted through fuch bodies as ^re 
the moA denfe, uniform, and elaAic. Leather, or fel(» or 
paAeboard, or various other fimiJar materials, are more fre> 
quciitly obferved to tremble in the hand at certain particular 
founds than many other denfe bodies. * 


xn. 

Hqfy and Corrc6i Method qf verifying the Portion of a Tvanfit 
Jnjlrument, By J, S. Be rx, Efq, Communivated by tk€ 

Author, 

' • To Mr. NICHOLSON. 

SIR, Paragon, December 8^ 1805. 

A SHORT note having appeared in Mr* Kelly's new edition intretuftwy 

of Spherics, deferibing my method of verifying the poAtion of note, 
a tranAt inArument, and thinking an account mere in detail 
may not be unacceptable to your aAronomical readers, 1 am 
induced to trouble you with it» that you may, if you plea(e» 

^infer it in your valuable Journal. 

Tour's rerpeflfitlly,. 

JAMES STRODE BUTT. 


TO 
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The ufual me» 
thod of adjufting 
a tranfit inllru* 
ment by « cir* 
eumpolar ftar. 

A 

C 


requires the 
clock to keep 
time foratleaft 
aq hours. 


/i’O make the line of collimation move in the plane oij'flio 
meridian, we are defired to obferve the trunfits of 'circupv-*' 
polar liars, and if the intervals bet wees tho..jijniD?'^ <^1 (jlioir' 
tranfits are equal, the tranfil inftrument mo^cs in (he of 
the meridian : fur the axis and line of coijimation bcii^ pre- 
viouflv adjiifled. it mull pafs through the zenith ; and if it 
divided, the circle deferibed by any circumpolar ll/r, into* two 
equal partsy it mull pafs through the pole. | ^ 

But here a diflieulty arifes which is a pri^sablc alteration, or 
a want of uniformity in the rates ofahe j^lock or watch for 
fo long a period as twenty-four hours, or during that portion 
of time which the-obferver may require lo repeat his obferva- 
tions, fo as to be fatisBed. 


Method indc- A method independant of the rate of a clock or watch for 

pendant of this fo |ong a lime, and allb entirely of any other previous obfer- 

▼bus rfght valions of right afeenfion, is a defideratum to practical allro- 

afcenlion, tec. nomcrt, and alfo to thofe who occaiionally amufe Ihemfelve^ 

by obferving time, and the rates of their chronometers, in 

their prefent improved (late; but who may bt; unacquainted 

with adronomical equations, of precefllon, nutation. &c. 

Rule, obferve Hu/e, Obferve the difference of tranfits of any two circum- 

the ^nfits^of polar liars, that are fituated nearly in the fame azimuth, or 

jftars, one above vertical circle, the one above and the other below the pole : 

and the other and whofe difference of right afeenfion is nearly lao**: 
below the poJej , . 

which differ only (namely 1 

a fliori time, for Obferve, The tranfit of » calfiop. above the pole, and 
»cw”minutcn a * immediately after it the tranfit of « urf® majoris below the 
any time after- pole, whole difference of tranfit is not more than 15 minutes, 

the^obfmaiion ® *‘**^*' clock Of watch may be fafely de- 

upon the ftara pended on. Then invert tln^ operation, and oblerve the tranfit 
ft* ations M to * caffiop. below, and s ur(^ above the pole* ll'their differi^ice 
the pole are nf tranfits is (he fame in both obfervations, the tranfit inllru- 
Tcverfcd. If the ment is accurately in the meridian; if not the error maybe 
tlm^he^q fame by altering (he poll (ion of the inilrument till their 

the traniit U dlfiference of tranfit is the fame in both obfervations. 
jnoUt*inuft*te Should the error be great it may be corrected nearly by any 
altered, dec. of the (beorems now in ufe; (ride Wales on Time-Keepers) 
or half the difference may be fubllituted for the error, and by 
repeated approaitnation the iranfit indruroent may be accu- 
* ratcly adjulled. 

« • The 
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' advantage of this method is, that you rely uporf tjie Adrantage*. 
ji^ila^keeping T?^of the time, which would other wife be kept by A™ 
bJNfho cktek or watch ; and it is oF no confequence whether, ftars, aad aoc 
tlie oWervani^irtbl^^ one anollier pn the fame day or week, ^ 
provilbd the inflruipfcnt is adjuiled to the fame point of the 
tiorizonVjKevious obfervapon, for there Is little os' no 
difierenc^in their irecetCon, during an intervai^f a . 
month. iSv 

Another advanta :e is, that the obfervations follow each The ftort in* 
other fo foon, that oa are not likely tol)e difappoinled by 
change of weath^^ for each pair of obfervations is complete of westher} *c« 
as far as it goes, which is not the cafe Ui other method, 
which reiq^iring an interval of twelve hours betweaj each 
obfervation» a change of weather is more likely to tdte 
place, 

A irantit infirument is the bafisof aftronomy, and whoever Other ufefijl 
has the tixing of it (hould conhder himfelf independant ©f 
every previous obfervatinn, and a£ling entirely upon prin¬ 
ciple, which is not the cafe where the adjuftment is by previ- 
oufly obferved right afeenhon, and which require reducing to 
the day of ol^ervation; indeed nicely reduced right afeen* 

(ions are not always in the hands of thole who may be wiOi to 
be in pofielfion of a hmple and accurate method of placing ^ 
tranlit indrument precifeiy in the meridian. 

This method was devifed and ufed by me jince 17^44, but 
1 have never read or heard of any one ufing the fame. 

J. S. B, 

N, B. Proper dars in this Lat. are, 

» Cafs. and c Urfae Majoris. 

^afs. and S Urde, 

7 Cafs, and f Urde. 

.<^0 the dars of Draco and Auriga^ 

Cepheus and Urfa, 

Perfeus and Draco, 

A large comet was diicovered at the Royal Obfervatory A lar|e eemtt* 
Dec. 8, which pafled the meridian at 6.^ 24,"* 7. mean time, 

Obferved right afeenfion was - 353® 6* 

Declination fouth ----- 23° 41' 8^ 

I have dpee heard that this comet was not again feen, 
blit is fuppofed to have proceeded fouthward.-*>N. 


A Com*- 
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Barometrical 
pbfervations be» 
tween the 
Irmplct by 
Landanon and by 
Pr. Balfoiitf 


pamanon ufed a 
marine Baro¬ 
meter uf Nairne. 


jLegular diurnal 
change in iower 
Lata. thj)n 
?r^ N. 


xin. 

^ Comparifon of fome Ohjlrvations on the'-J 
the Barometert made in Peyroufe^s Pqmige rouna the 
tvith tknfe ma<k at Ctiloutia by Dr. *, 

JL H^6r(l of the obfervations here referred to wyrc made by 
M. Lamanon, an ingenious naturalill whotaccfuf^anied Pey* 
roufc, and who has |;iven an account c* (hem, (fee fouith 
volume of the Voyage^ o6lavo edit.^, ima letter (o >(I. do 
Condorcet, dated St. Catharine, 5th Now^pber 1785. Dr. 
Balfour's Obfervations arc in tho Jftatic lUjiarehei, for 
and a ihort account of them is alfo inferted in the f'ourti) 
volume of the TranJUBiom, R. S. Edin. Hift. p. 23. 

M. Lamanon's obfervations were made in confcqueiicc of 
in{lru£tions from the Academy of Sciences} directing him to 
Jcecp an exa£l account of the heights of the barometer in the 
vicinity of the equator at different hoqrs of the day, with a 
view to difeover, if pufliblc} the quantity of tho variation of 
that inilruinentt dqc to the action of the fun and moon, that 
quantity being there probably as its maxhnutu, while the varia¬ 
tions arising flom other caufos arc at their minimupu 
• M. Lamanon was provided with one of Nairne^s marine 
barometers, which, he fays, was fo little affe^ed .by llui 
motion of the (hip, that it might be depended on to the 
of an iqch. In this baromf^ter, he tells us, that from about the 
1 Ith degree of north latitude} he began to perceive a certain 
regular motion, fo that the mercury Hood higheft about the 
middle of the day, from which time it defe ended till tha 
evening, and rofc again during the night. As they ap^ 
proached the equator, this became more difiin^lly perceptftlr; 
and on the 28lh of Septeinber, the Ihip being then l® 17' 
north latitude, a feries of obfervations was begun, and corr 
tiniied for every hour till the ift of Odlober, at 6 A. M. 
The following abftracl (hews the refult of the obfervations on 
(he 28th ancl 29th.’ 

Twenty eighth of September. 

From 4- to 10 A. M. Barometer rofe U. 

From IQ A. M, to 4 P. M. ‘fell 1 

From 4 to 10 P. M. rofe o 

* From the Hiftury of the Royal Society of Edinburgh, ISCC. 

. Twenty. 
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about 1 line 
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. '' Twenty ninth of Septethber, 

From 10 (fiSlU) to 4 A. M. fcjl 

"t From 4 to M. rofe 

I From 10 A«J^. to 4 P. M fell 

^From 4 to 1(W. M. xofe 

obfervatij/n on the 30th were to the fame ef!ufil^$%iid. 
bonce tt\is concluded that at the equator the flux ar^refiux ». 
of the atro^h^e produces in the barometer a variation ofTh« effea ts 

mglifh, correfponding, as Ma.amanon re-«;5^",Yfe”«w 
ht ip the atmofphere of nearly 100 feet, the computed 
•According lu^ernouilii, the adlion of the fun and moon * ^° f^***"*^ 
fhould produce a tide of feven feet, and according to Mr. 
de la Place, a tide not nearly fo great. 

It ftiould be obferved, that when thefe obfervations were sitiution of tbs 
made, the moon was in her laft quarter, and the fun a few 
degrees to the (buih of the equator. The latitude on the ^jp. 

2Bth \va^ 50* north, and 11' north on the 29th; in the night She was ftr out 

between that and the 30th, the fliip croffed the line; and on*** 

the 30th at noon, the latitude w'as 42^ fmith: the longitude 

ail this w'hile bf'twccn 17® 31* and 18® 33' well of Paris, by 

the time-keeper; fo that the coaft of Africa, which rvas tlic 

ncarell land, was difrant about 8® of a great circle, and the 

American continent about 19®. * 


The agreement between thefe, and Dr. Balfour’s obferva- Argrcementhe- 
tions at Calcutta is very remarkable. Dr, Balfour found that 
during the whole lunation, In which he obferved thebaro-and thofeof |>e. 
meter from half-hour to half-hour, the mercury conftantl^ fell 
from 10 at night to 6 in the morning ; from 6 to 10 in the 
morning it rofe ; from 10 in the morning to 6 at night it fell 
f^gain ; and laftly rofe from 6 to 10 at night. The Maximum 
^eight is therefore at 10 at night and 10 in the morning, and 
the minimum at C at night and 6 in the morning. The only 
difference is, that in Mr. Lamanon’s obfervations, the 
fninimum is liated to have happened about 4 infiead of 6. ^ 

This, however, will not feem a very material ditlcrencct' 
when it is remembered, that the inflant when any quantity 
.attains either its grealeA or its leaft ftate is not eafily afeer- 
tained with precilion. From th,- obfervations as detailed by 
M. Lamandn, the time of the Minimum feems to anfwer fully 
>5 well to 5 as to 4; fothat the diffiTCPCe of the rcfultsis in 
'• every 
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eve/y view inconiidejrabic, and their coinaidc^cc on' 
whole, not a little lingular. The variations in Dr. 
tour's barometer between the nearefl maximum and maxtmw/C 
is fometimes about ^ of an inch| though in 
ably lefs. \ * j 

M..- }p abftrad of Dr. Balfouj's obfer^ .ions refer^^ to 
caufe which pro* above^t is remarked, that it feems not imp obable^^ th?.fe 
wilidfcodd varialio^ of the barometer are conneded /ithjjp recipro- 
produce the re- cations of the fea and land winds during tl p aay and night, 
guitf change, whatever may haiAs been formerly the frobability of this 

fuppotition, it is entirely deftroyed by the c/fe^rvations of the. 
moft probably French navigators. Thefe obfervations were made too far 
out at fea to leave room for fuppofing that the land winds had 
...nettlier U It any influence on the phenomena to which they refer. It is 
likely at the fame time doubtfuli whether thofe phenomena can be 

the air, afcribed to the atinofpherical tides produced by the fun and 
»s it does not moon, as the ebbing and flowing of the mercury in the baro» 
jbllow the moon. appears to have no dependence on the pofition of 

thofe luminaries relatively to one another, but happens, it 
would feem, conftantly at the fame hour, in all afpecls of 
the moon and all fcafons of the year. The fulyeft is well 
. deferving of a fuller invefligation. Wc ihould probably 
before now have had farther information refpciSling it, if 
happily the able navigator above-named, and his brave aflb- 
ciates, had been deflined to revifit their native Ihores. The 
cruel fate of an expedition fu well planned, and fo well ap¬ 
pointed for the purpofes of fciencc, will never ceafe to be 
matter of fincere regret. 


Annotation. —W. N. 

Probability that 1 have inferled the foregoing with a view. In fome meafure, 
the equi-tro- jq afford a comparifon with Mr. Horibureh's paper on the fame 

6AC3i CnSAKC LS * Vt n m 

caufed byafcen^L. fubje£t, at page 16. It is not without diffidence that 1 venture 
ing and defewd-1 © propofe a conjecture on this fubjedl, which in fad requires 
^*al^fphere. confideralion than I can, at prefent, bellow on it. Its 
change fceins to me to be governed by the afcenl of the air 
which would take place immediately beneath th^ fun, if the 
earth were flationary, and the furroundlng defeent of the fame 
fluid, of which the circumilances and modifications are fo well 
• * explained 
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lained b)' Prteur in his memoir on the morning and eVbn* 
ing dew (at p, &S, vt>I,I V. of our quarto feries.) The confider* 
att’pns may be eafily extended to (hew alfo that 

th«ci!l£ls mud greatly altered, and, in mod indances, ob> 

Htei^^d by the vicinity of land ; which even changes the re¬ 
gular i'^de wind^into land and fea breezes, 

=—X 

XIV. 

AbfiraSi of a Afcwoiron the DireStion and Velocity/ of the Afofioa 
of the Sun and Solar Sjiflm, %/)r. Herschel, Frofa 
the Fhilojbphical TrunJUciionaf 1805. (A.) 

TThE learned author begins his paper by noticing Dr. Maf- Proper motfeni 
kejyne’s table of the proper motions of 36 dars of the firft 
magnitude, and conceives that if this table atfords proof of 
motion in dars in our iaimediate neighbourhood, the changes 
of pofition in minute double dars, many of which are only to 
be feen by means of the bed telefcopes, likewife prove that 
motions are equally carried on in the remoled regions of fpaCe. 

In 1783, the Dodlor deduced from the proper motions of Drduaion of j 
the dars, a motion of the fun and folar fydem towards ^ her- Jhe^fu*n"Ln*d**iis^ 
cules; and the opinion he then conceived has been much diredion. 
drengthened by the condderalions dated in the following pages. 

Should this do^rine he edablidied, many phenpmena may be 
accounted for, which without it mud remain inexplicable. 

Though it was propofed, by theadmiflion of a iblar motion, Contiderations 
to lake away many of the proper motions of dars, by inveding fucha^mo^. 
the fun with a contrary one; our author admits that it will re¬ 
veal a vadly greater number of concealed real motions than 
would be neceffary to admit, were the fun at red; and that 
the necelfity for admitting its motion ought therefore to be 
well edablidied. 

The motion of faiellites round their primary planets, and Anfons from 
of thefe round the fun, fuggeds the idea of a revolution of ^bc 
latter round dime other unknown centre; nor are we without 
bypothefes built upon this conjecture.* 

The podibility of a folar motion has been Ihown by the late 

* See Syfteme du Monde de Lambert, p, 152, 158. Alib Phi). 

Tranf for the fear !?»;', p* 283. • 

Dr. 
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Paralladic, real; 
aud uppareac* 


** . a 

Dr.^Wilfon, of Glafgow, upon theoretical principles; and?» 

• probability, from reafons'of the fame nature* by do Lalande^ 

‘ProbaWlity that The rotatory motion of the fun, from w^iT!fr-ll»^b,tler con- 
thefun has^*- eludes a difplacing of the folar centre, inaitibles a motionTof 
avroutory wo- trantlfition in fpace; for it is not very probable thattlw^ne- 
faoo, impreflioit which gave the former, liould noyfflfooc- 

' cafioH tVip latter. This however can be adjmittedL^ly as a 
plnuHblehypothciis, until we attain a knowlqdgtr^tH the caufe 
of the rotatory motion.^ 

—and the vari- This argument might be (irei^thened bj^^Iofely obferving 

ei>le itais aifo. the ftars which change their magnitudes periddically; for if 
thefe changes arife from a rotatory motion,* a real motion in 
fpace may be expc6led to attend it; and the multitude of thefe 
frars is fo great, that their concurrent teflimony is defirable. 
n'hrec forts of Butfetting atide theoretical arguments, the Doflor notices 
motions ot liars, that as all parallaftic motions indicate the obferver not to be 
at reft, it may be neceflary to explain three forts of motions, 
which will frequently be alluded to in the following difeuftion. 

Suppofe the folar fyftem to move towards a certain part of 
the heavens, the ftars, to an inhabitant of the earth, will ap¬ 
pear to move in an opputlle diredlton. Let s p (PL II. Fig, 1.) 
reprefent the paralla^ic motion of a ftar; which, if the ftar 
hare no real motion, will alfo be its apparent motion; but if 
it lliould have a real motion, which in the fame time that it 
could have gone from s to p, would have carried it from «to r, 
it will be feen to move along the diagonal s a ; and p n, being 
parallel and equal to « r will reprefent its real motion. The 
triangle sp ah fuppofed to be formed in tho concave of (he 
heavens by three arches of great circles, (he obferver being in 
(hecentre, and sp reprefents the parailaflic, pa thereat, and 
5 a the apparent motion of the ftar. The fituation mid leng|(h 
of thefe arches in feconds of a degree will reprefent the direc¬ 
tion and quantity of each motion; and calling the folar motion 
S, the diftance of the ftar from the fun d, and the line of the 
iiar*s diftance from (he point towards which the fun is moving 

® }j 

^; the paralla^ic motion will be exprefted thus: sp. 

The largeft ftars A motion of the fun will occation parallafiic motions of (he 
»n mod fit to ^ jjgj jj, afeertain if paralla£lic motions 

8 m f m gy * < • a • a 

awtian. exift, fuch ftars ihduld be examined as are nioft vifibly affected 

‘ • See Phil. Tranf. for the year J795, p. 68, ai^ o«r JournaL 
YT - 

^If «.»(•(» 
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"ji lOIar motion^' which points out tlie In'ighteil iiars as moft \ 
proper for the purpofe; for any ftar may have great real mo¬ 
tion, But to have great paral!a£lic motion it mufi be in llie 
neighbourhood of the fun, • 

Itaralladlic may be diflinguifhed from real motions by their Th% ptralfadie 
■direi.'^ions; for, if a folar motion exift, all paralla€licj|r««H8i”^j”® “'''‘I*" 
will teii^d to a poiht in oppolition to the direAion of thit mo^* toapwat, 
tion ; butYeal indtions will be indifcriminately dlfpeifed. 

Under thefi> diflin^tions, the proper motions of the Hars, if and will com- 
the fun be not at Veft, will be parailadity or compofed of real 
and paralla^ic; the latter cafe confliiuting the apparent mo. 
lion of the fiar. 

Dr. H. next defcribes the meeting of the arches arifing from Dedn^ion of 
a calculation of the proper motions of the S6 ftars in Dr, Maf> parallaflic 
kelyne’s catalogue on a celeflial globe, of which ten were on”man™rtw 5 ^* 
made by (iars of the firfl magnitude, about the conflellation 
Hercules; beyond thefe there was no appearance of any other 
than a promifcuous litualion of interfe£lions.—Of the inter- 
fe£ling points, that towards which the fun moves ?s denomi¬ 
nated the apex of its motion; and as the liars will then have a 
paralladiic motion towards the oppolite point, it has received 
the appellation of a parallactic centre. 


luterfrfting points. 


1. Sirius and ArClurus, in the mouth of 

the Dragon “ • * , 

2. Sirius and Capelta, near the follow¬ 

ing hand of Hercules - 

3. Sirius and Lyra, between the hand 

and knee of Hercules - - . 

4. Sirius and Aldebaran, in the follow- 
\ ingldg of* Hercules 

5. Arclurus and Capella, N. of the pre¬ 

ceding wing ol the Swan 

6. ArClurus and Aldebaran, in the neck' 

of the Dragon - - * . 

7. ArCluros ana Procyon, in the pre¬ 

ceding foot of Hercules 

8. Capella and Procyon, S. of the fol¬ 

lowing hand of Hercules 

9. Lyra and Procyon, preceding the fol- 

lowing lljoujdcr of Hercules 

10. Aldebaran and Procyon, in the 
breaft of Hercules 


Right Afeenfion. 
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Confiri 
other ftars* 


anii by the har 
tnony of the 
propel motions 


A ion by -A^ ^ further confirmation that the paralla^ic motion 

be perceived in Uie motion of the brigliteft ftars, lOr. H. ex^ 
amined the interfedions made by the proper motions of fome 
' large ftars of the next orders with the arches iTi which the %r» 
of the firft magnitude move, and found 15 wiitch gave iiimlar 
" refu ljtp with the former If), in pointing out the fame part^the 
^eavehs as a parallactic centre. ‘ 

This rcfult co»» Changes in the pofition of double ftars indicate t^fame rc- 
j^cd by double tliercforc be more eligibly afentepKw the cfFeCt 

of parallax, than to admit of feparatc mofi^s in difterent 
ftars: for, if the alterations of the atigle/.of pofition were 
owing to a motion of the largeft ftar in each fet, fuch motions 
niuft, in contradiction to probability, tend nearly to one par¬ 
ticular part of the heavens. This argument derives its vali¬ 
dity from the fame fource with the former, viz. the parullaClic 
motions of at Icaft 28 more ftars pointing out the lame apex of 
a folar motion* by their direction to its oppofite paralla^ic 
centre. 

The incongruous mixture of great velocity and extreme 
ftownefs in the proper motions of the ftars of the fame magni- 
ded^ed fiom it. tude, is removed by the confideration of parallax from the 
folar motion ; and it will be fecn that lliere is a general con- 
fiftency in their motions. The faiKC obfervation is alfo appli¬ 
cable with refpeCl to the fid.^real occultation of a final! ftar 
in the Swan. 

Inveftigation of Dr. H. concludes from the foregoing premifes, that the ex- 

thc *ittn^'pio^r admitting a folar motion will not be queftioned, 

motion. and proceeds to inveftigate its direction. He begins by 

proving, that when the proper motions of two ftars are given, 
an apex may be found, towards which if the fun be fuppofed 
to move with a certain velocity, the two given motions may 
be refolved into apparent changes arifing from fidereal ya- 
An apex or pa- railax, the ftars remaining perfedly at reft. For we mud 
h frOT motions than we fufficient to account for the 

the apparent ^ obferved changes in the fituation of the ftars ; and it would be 

rccourfe to the motions of two tars, when 
‘ * that of the fun alone may be fufficient to account for both ; 

which confideration would be a fulficient inducement for fix¬ 
ing at once on the calculated apex as well as on the relative^ 
diftanecs alfigned (o the two ftars, could other pYoper motions 
be, with equal Ibcility* refolved into iimilar parallaCtic ap- 
• pcaraoces: but, when a third ftar does not diieCl towards the 

5 fame 


to have no teul 
motion. 
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fune^apex as the former two, its apparent moticm cannotiie 
refbived by the effed of parallax alone; and this difficulty h 
furtber'enbanceS by the number of apices required to folvc all 
proper motions into parallaftic ones, increating, not as the ^ 
number of dars SRimitted to have proper motions, but, when 
theii*;(t(ua(ion is favourable, as the fiim of an arilhmeiiSS^ 
feries ornumbefs,|beginning at O, continued to as many terms \ 
as there arcf dars ddmillcd. 

The autholf^liere propofes an illuflration of his fubjedl by 
coniidering the three apices, or interfeding points. No. 1, 

2, 5, in I he loregoing lable. 

The diftance of Ardurus from the apex of the folar motion Namely Ar^a, 
is found to be 47® 7' f/'*, and its paralladic motion, which Sintw, 

as the line of that diftarice 2.087 J S'', which is the apparent 
motion of Ardurus, as edablidicd by obfervation. 

Admitting Sirius to be a very large dar, at the didance of 
1.6'80^ from us, and computing its elongation from the apex 
of the foiar motion at 1:^8® oCf l its paralladic motion 


will be 


. S 

r . d 


s p =z: 1,11528'', which alfo agrees with the 


apparent motion already afeertained by obfervation as the pro¬ 
per motion of Sinus. 

The didance of Capella from the apex of the folar motion is Hence the ps. 
30*^ 5 !•'' ‘W", and admitting the velocity of the fun towards motioa 
the faelore given point, it will occaiion a paralladic motion of Capelia, 
Capella, in a diicdion 89® 51-' louth-foilowing its pa-J»=>«l? 
laMel, amounting to 2 . 8125 '. C'apella is here taken fora 
dar of the fird magnitude, iiippofing its didance from us to 
be equal to that of Aidurus, 

By condfuding a triangle, the fides of which reprefent the and by refoiving 
three motions of every ftar, not at red ; one of the {ides, re- '“<»thcap- 
pi^fcnting the a[>parerit motion, will be equal to 0.4637"; the ana 
other fide, being the paralladic motion, 2.8125''; and the w*li fae 
included angle IS® 19'27", from which will be obtained the 
third fide, or the real motion of the dar, 2.3757". By the (f'ippofing the 
given fitualion of this triangle with refped to the parallel of 
declination of Capella, the angle of the real motion will be 
had, w’hich is 86® .31' 11" north-tbliowing the parallel of this 
ftar. A comyiofition of the paralladic and real motions in 
the diredions, w ill produce the annual apparent motion, us 
eftabiiChed by obfervatron. 

It is here obferved, that although the proper motion of a * 

third 
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io as to leave the 
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Apparent mo- 
eiuns of fix 
biighc liars 


tabulated* 


MOtlOlf OP t*H« SUtf. 

third fiar is accounted for by retaining the fatfce apex of (lie 
folar motion which explained the appar^t potions of the 
other twOi yet a great degree of real motion has been atfigned 
to Capella* of which ^r6luru$ and Sirius have been altogether 
deprived; which Oiews that the apex of folaf motion mutlibe 
as to be equally favoorabje to every Aar proper^ for 
siireding our choice. Hence a problem arife^, for difc^iverijig 
a point whofe fituation among three giverf apicis fliatl be 
fuch as if the fun^s motion be directed towar^i^i there may 
be taken away tiie greaftetl pofljble quantity of proper motion 
from the three given Aars, The intricacy of this problem is« 
that by a change of the diAance of the apex from any one of 
the Aars, its paralla^ic motion, which is as the Ane of that 
diAance, will be affe^ed ; fo that it is not merely the altera* 
tiun of the angle of direction which is concerned. From the 
folution of this problem, a much 'more complex one would 
arife, as three Aars would certainly not be fuAicient to dire£l 
the prefetil endeavour to And the teA Atualion of an apex for 
the folar motion. 

It was before Aiewn that (he brighleA Aars are (he moA pro** 
per for demenArating theeAe£l of parallax, and that in fearebing 
after the direflioii of the folar motion, the aim Aiould be to 
reduce the prttper motions of the Aars to their loweA quantities. 
Tlte Ax principal Aars, whofe interfefling arches have been 
given, when their proper motions in right afeenAon and polar 
diAance are brought iuto onedirediony will have the following 
apparent motions: 


Names of the 
Surs, 

Dlredion cf the apparent MoAons. 

• 

Quantities of 1 
the apparent | 
Motions, per 
Year ^ 

Sirhis. 

G8® +9' 40.7" Southopreceding. 

1.11528^' 

Arfluriis, 

55 29 42.0 Ditto. 

2.08718 

Capelia, 

71 33 22.4 South-following. 

0.46374 

Lyra, 

36' 20 57.3 North-following. 

0.32433 

Aidcbaran, 

76 29 37.3 South-foliowing. 

0.12341 

Proc)on, 

50 2 24.3 South-preceding. 

1.23941 

• 

Sum of the apparent Motions, 

5.35337 


In 
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In‘teeking[^ a iaiar motiofij* which requires (he leaft motion Deduaii!hi of a 
in the above fix flars^ let the line p a. Fig. 1, which reprefents & *|j ™avc*the ** 
the real’motion, be brought into the fituatlon tna, and the real real motions of 
motion required will then be at a minimum. If by the choice 
of an apex for llle folar motion the angle at s, made by * 
the lines s p and s a, can bp Jelfened, the quantity of real 
motion r'^quired to bring the fiar from the paralla6lic line '' 
spm to the ftbfervbd pofition a, willalfobc diminifiied. 

It has already.l^en ihewn that when two liars only are given, A fingle line 
the line sp may lie made to coincide wRli the line s a of both 
flars, whereby their real motions are reduced to nothing; and rallaaic effeft 
that when three liars are concerned fome real motion mull be ^“** *'■• 
admitted in one of them. Now, fince aN paralla6lic motions are 
direded towards the fame center, a fingle line may reprefent 
the direction of the efie^l of the parallax. Therefore, let jP 
or s S, Fig. 2, (land for the diredlion of the paralladlic motion 
of the fiars; and as in the foregoing table we have the angles 
of the apparent motion of fix fiani, with the parallel of each, 
the direction of the line 5 P or s $ mull be computed with the 
parallels of the fame liars, which may be done as foon as an apex 
for the folar motion is fixed upon. The dilference between 
iliefc angles and the former will give the feveral parallactic 
angles P sa or Ss a, required for an invelligalion of the leall • 
quantity, ma, belonging to every liar. 

The author exemplifies what he here lays down, by fuppofing Computation, 
the fun to move towards x Hercuiis; and calculating the re- 
quired angles of the direction in which the elfeCl of parallax towards x Her- 
will be exerted with the fix liars already feleCted, he obtains 
the angles of the parallaCtic motion with the parallel, the dif¬ 
ference between which and the former apparent angles with 
the parallel of each liar gives the angles of the apparent with 
the parallaCllt mdtion, as reprefented in Fig. 2. The lines s a 
reprefent the annual quantity of the apparent motions. 

When the fituation of the lall mentioned angles is regulated 
as in the figure alluded to, the feveral lines m a may be drawn 
perpendicular to S P, and by computation their quantity will 
be found to be— 
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m 


Sirius 

0,&54Xr' 

ArClarus - • 

1.28784 

Capelia 

0,f08^7 

Lyra - « • 

0; 11281 

Aldebaran - 

0.01 k04 

Procyon 

0.04098 

Sum 

2.22|491 


The rcfuUof Ibis invefligation is, tball)y adimttiDga motion 
of the fun towards x jflercuiis,. the annual j>1oper motions of 
the fix fiars alluded to, of which the film is 5.S62rV', may be 
reduced to real motions of no more than 2J2249''. 

Jt moTtfjvour- The author here obferves, that although the precife place 
tobk ape*. jhe befi apex is difficult to afceriaiot a moreYavourabte one 

than that above prdpofed may be obtained : for, by infpedlion 
of the figure which reprefents the qualities of real motion 
Required, when a Hercuiis is fixed upon, it will appear that 
by a regular method of approximation^ the line S P may be 
turned into a fituation, wherein ail the angles of the appareqK 
mption of the fix flars will be much reduced; and it is evi» 
dent that the parallactic line SP fliould be turned more towards 
(he line sa, reprefenling the apparent motion of Sirius. He 
accordingly tries a point near the following knee of Her- 
Ifs fituation*. otfles, whofe right alcenfion in 270®, 15'. and north polar 
difianr e 51-®'. 45^ fee 3, the quantities required for con- 
ftrufting which are found by the fame method as already de- 
fcribed in Fig. 2. By a calculation of the angles and the lead 
quantities of real motion^ according to this apcx» it appeared 
that tiic annual motion of the fix liars was reduced to 1.4f594f\ 
which is0.7G55" lefs than when the apex was \ Hercuiis, 
Suppofitian that lu the approximation to this point, it appeared,^ that when 
Sirius may be tlig ijjnj qJ paralla£lic motion of Sirius wa^madi: to coincide 

111 ttt SsTCCtCil py - ••• w 

parallax, as ‘1® apparent motion, a certain minimum might be eafily 

onghteft; obtained of the other parallactic motions. But as Sirius has 
not the greateft proper motion, the author conceived that 
another minimum, obtained from the line wherein ArClurus 
appears to move might be more accurate; as this ftar from 
its great proper motion may be more affieCled by the parallax 
w ArQurus, as arifing from the motion of the fun. He therefore chofe a point 

freS apparentapparent motion of Arcturus, but 
mvtion. equally favourable to Sirius and Procyon, the remaining two 
flars which have thogreatell motions. • 


« {( 
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^ If the principle .of determining the diredl'ion of the /blar 
motion by the dara which have the greeted proper motion, be 
admitted’*, obterves the aalhor, ** the following apex mud Apex on this lad 
be extremely near the truth; for, an alteration of a few mi- 
nutes in right aiienfion or polar didance either way^ will im¬ 
mediately increafe the required real motions of our dars. Its 
place is, right afcendon 24^9 52' and north polar didance 
4(1® 22'”. 0 The calculation jls delineated in Fig. 4. The fum 
of the lhad quantities of real motion in this experiment is * 
p.95595"t Icfs than the'former by 0.506 43'^ 

In thefe calculatioiis the author has proceeded upon the 
principle of obtaining the lead podible quantity of real motion 
to afcertaln the mod favourable dtuation for a folar apex» and 
has proved that the fum of the obferved proper motions of the 
dx principal dars may be the refult of a compofition of two 
other motions f and that if the real motions were reduced to 
their fmalled pofOble quantities, they would not exceed 0.9559. 

The Doctor, however, feems to think that thefe real motions If the neared 
may not be brought down to the low quantities mentioned } and b™parau” 
proceeds to Ihew that this cijrcumdance will not ade£l the ar- lax, their pm- 
guments he has ufedfof edablithing die method he has adopted; 
for, although the great proper motions of Ar 6 lurus, Procyon, more evident, 
and Sirius, are drong indications of their being adefted by 
parallax, it is not probable that the apparent changes of 
their tituations thould be entirely owing to folar mqtion; but 
that their own real motions would have a great fliare in 
them; and it is evident that in parallatdtc motions the didance 
of a dar from the fun is of material confequence; and as this 
cannot be aflumed at pleafure, we are not at liberty to make . 
the paralinflic motion JFig. 1 , equal to the line hence 
it follows that the real motion of the dar cannot be from m to a» 
biitf will be froAi pio a. If, however, m a be a minimum, p a 
when sp is given, will alfo be a minimum, and if all the m a*s 
in Fig. 4 be minima, the $p*s will give the p a’s as fmall asi 
podible; Which is the point delired to be edabliflied. 

In concluding Dr. H. obferves, that as it is known that Conelufion. 
proper motions doexid, and as no folar motion can 
them entirely into paralladlic ones, we ought to prefer that dU • 
re 6 lion of motion of the fun which will take away mod 
real motion, and this, as has been Aiewn, will be done when ^ 
the right afeendon of fhe Apex is 245^ 52' 30”, and its north 
polar diflance 22 '. • 

Net.' 
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XV. 

• « 

JVhy Experiments on the Solution of Sulphur in Alcoholf and tht 
^ various Kinds of Ether. Fa,vre *. 

r * 

«”e^would*di?. fifft notc on the folution qF fulphur in alcohol, 1 an- 

ftilve more fui« nounced on intention of examrHlng the fol'vent power of Uic 
cohoJ**'^" ’^veral ethers upon this combuiliblc; which I hSid at that 
time been prevented from, by being obligedUto leave Paris 
for BruircIls,^to take tfie office of apothecary.to the military 
hofpital. In the paper alluded to, I hinted that it was prob¬ 
able ethers would dilPolve fulphur in greater quantity than 
alcohol; 1 had been led into this opinion by the rcfults ob¬ 
tained from mixing this mineral with alcohol, at various de¬ 
grees. I obferved, as already dated, that the more alcohol 
was reflified, the more readily it diflolved fulphur; and vice 
rerjb, which dliffercnce I imagined to proceed from the 
greater quantum of hydrogen contained in highly redlified 
alcohol. Knowing ethers to contain lefs carbon and more 
hydrogen than alcohol, 1 had no doubt that they would dif' 
folvc a greater quantity of fulphur. The refult of the fe- 
vefal experiments, which I made under this imprcfllon, I 
an\ now about to detail: from which It will be perceived 
that 1 was not miilaken in my conjecture. I fliall alfo fub- 
join the new experiments, which I made with alcohol,, to 
afeertain the prccife quanity of fulphur it is capable of dif- 
folving, in order to compare the refults with thole obtained 
from ethers. 

Prepjtarion, tec. 'j'jjg ethers I empIoy»d were prepared with much exa6l- 
nefs, and according to the methods recommended by pro- 
feflbr Fourcroy. I took care, in each experiment, to afc<^- 
tain the fpecific gravity of the ether made ufe of, the quan¬ 
tity of fulphur diffiolved by it, the various rcfults bbtained 
Vith or without the contact of the fun’s rays, and the pra- 
■ perties of fulpburatcd ether. 


Sulphuric ether 
b) long (tigeftion 
without heat 
tfek up nearly 


Eirfi and fecond Experiments. 

In each of two fix-ounce ‘matralTcs I put two drachms of 
the flowers of Tulphur, prepared in the fame manner as for 

* Van Moas’s ^ourn, dc Chimie) Vol. VI. 

• Ihc 
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flie experiments mentioned in my firft note, viz. nicely on^Uuittenth^ 
wafhed, and dhe fiuiice of rcftificd fulphuric ether, whofe f*^j “ 
weight was 0.739G. Having fecured the mouths of the mat- only ^e.^en- 
traffes with lutii|g, I put one in a very light place, and the 
oth^ in a dark place. I fliook them every day, and at the • 
end of a month, filtered th^ir contents. On examination the 
two fulphugatcd cliiers obtained by thefe operations, prefented .. 

the following charadleiiflics: 

The colour of the ether expofi;d to* the light was fcarcely , 

clianged; it had a powerful hydro-fulphurous fmell, and iU 
tafte was difagreeablc, and , likewife hydro-fulphur,au8» 

Mixed wilh diltilled water, it precipitated nothing; bull 
remarked that the water difiblved a much lefs quantity of it 
than when pure. In proportion as Uic ether became volati¬ 
lised, the fulphur formed a whitifh feum on the furface of tlie 
liquid, which at length was precipitated to the bottom of the 
glafs in which the experiment was made. 11 fl>aU hereafter 
mention the quantity of this precipitate.) Put in contact 
With white metals, it deeply blackened them. (Cafe muft 
be taken in this latter experiment to clofe csaflly the mouth 
of Che vcffel in which the metals are placed in contaft with 
fulphuric ether, on account of the great tendency oi ether 
to be converted into gas by its attra^ion of caloric from fur¬ 
rounding bodies.) When mixed wilh a folution of, acetite 
of lead, it gave a pretty confiderable black precipitate.. 

The fulphurated ether prepared without light, polfelled 
all the properties of the other, but in a lefs degree. It alfo 
was lefs impregnated with fulphur: for, on a repetition of 
the experiment, and carefully weighing the produdts, I 
found that each ounce of the ether prepared in the light cop- 
taiifccd 3S ^ains of fulphur; whiid that prepared in tba dark 
held only 29, * 

id 

Third and fourth Experimenis, 

Having proceeded as above deferibed, with nitric ether Nitric ether by 
weighing 0.9088, I obtained an ether whofe colour was in *^^*™*j^™^* 
no degree changed; its fmcU and taflc, though hydro-ful- nearly one 
phurous, were not fo powerful as thofe of fulphurated ful- 
phuric eihcr; •mixed with diflilled water, it prolented the i|| the light} and 
fame phenomena, but depoiited a lefs quantity of fulphur. 

It difcolourcd white metals lefs forcibly than the preceding ^ ^ 

ether; 
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Rther; aix). in a word, it had all the qualities of falphurated 
fulphuric etheri but in a lower degree.# It«likewife con¬ 
tained a lefs quantity of fulphur; the rcfult of the expcri- 
< xnent made in the light being but 22 grains, of precipitated 
^ fulphur i and 20 for that conduced in darknefs. 

< t 

r 

Ftfth and fixlh Experiments, 

Muriitie^ether With muriatic ether, weiging 0.7196, proccedSng as al- 
thtrty^feventh defcribed, and at the fame proportions, I obtained a 

in the light} and fulphurated muriatic ethhr, poiTefling all the peculiarities 
S?ird*in^thr^" mentioned, but weaker. It contained only 13 grains 

dark. of fulphuT, when conducted in the light, and 9^ grains whec 

managed in the dark. 

Seventh and eighth Eifperiments, 

ilcetic ether jAcelic ether weighing 0.8664i diflblved but a very fmaL 
Ume jfulphur. P^iftion of fulphur, and its qualities were but flightly markedr 
It contained but three grains of fulphur in an ounce of ether, 
in the experiment made in the light, and about 1 f grains in 
that made in the dark. 

Ninth Experiment, 

Solution af ful- paving made the foregoing experiments, I wifhed to 
wis kft^chai^ed the difference exifting between the fcveral ethers 

than that of ful. and alcohol, in refpefi to their capacity for diflblving fulphur; 
Fhunc ether, j retraced the experiments I had formerly made 

witli alcohol. To avend the repetition of what has been al¬ 
ready communicated in my firft eflay, I (hall here merely 
fiate the quantity of fulphur I have been able to difiblve, ei¬ 
ther hy iltbmitling the mixture to a heat lefs than fufficient to 
caufe the alcohol to boil, or by expofing it to the light, or hy 
placing it in a dark place. For thefe experiments I ufed <al- 
cotiol of 43 degrees. * 

After digefting for 12 hours over a gentle fire an ounce of 
alcohol with two drachms of the flowers of fulphur, I ob- 
tained 23 grains of precipitate. 

Tenth and eleventh Experiments, 

On leaving flmilar mixtures, one expofed tp the rays of 
the fun, and the other in a place impervious to the light, 
during a month, and proceeding as already defcribed. I ob- 
* * twined 
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tamed I6grainj from the firil mixture, and 13 firom the fe* 
cond, ^ 

Aflefr what has here been laid down, it is evident that fid-jtecapltulatlon. 
phuric ether dilfulved the greateft quantity of futphur; for, * 
after frequently fepeating the experiment, I found the ave- • 
rag(f to be 25 grains in an ounce. Nitric ether and alcohol * 
at 43 degrees, diflTolvednearly in the fame proportions; and 
acetic ether the leaft of any. 

It has been king a defideraium in medicine to difeover a Sulphurated 
method of adminitlering fulpbur in a*fiate of extreme divi- 
fyip, efpecially incompraiats of the lungs and difeafes of the 
ikin. With this intent, phyiicians have recommended it to 
be ditfolved in eflential oils, and to form what is known sn 
pharmacy under the title of bayians qf Jhlphur, terebinthinated^ 
anifated, fyc» Thefe medicaments have the difadvantage of 
giving to the mixtures into which they enter an aim oft in’* 
fupportable tafle and fmell of fulj^urated hydrogen. Sul¬ 
phurated ether is free from this inconvenience; it may be 
eafily mixed with other potions, to which it gives very little 
fmell; and as the feparation of the fulphur is only occa* 
floncd by the evaporation of the ether, it may be eafily' pre¬ 
vented by keeping the mixture to which it is added clordy 
corked, Ihave.^ready adopted its ufe with fuccefsi ad* 
xninifrered either upon fugar, or with any appropriate ve¬ 
hicle : feveral phyficians of my acquaintance, fot whom I 
have prepared it, have likewife employed it with advan¬ 
tage : and I, hope, ere longi to be able to flatter myfelf 
as having added an efficacious medicament to the art of 
healing. 

The fulphurated etlier may be alfo fuccefsfully employed It may be ufed 
to detefl the adulteration of wine with preparations exf lead; V®® 

Snbaddition todhe iheility with which this ether precipitates 
the lead, in the form of a black fulphur, it poflefles the ad¬ 
vantage of introducing nothing into the wine that can de« 
ceive as to its quality, which fometimes happens even to 
thofe whoare accufloraed to ufe the folution of fulphur of 
potafli. 

1 am now occupied in the cryflallizatibn of fulphur dif- 
folved in etlier, the r^ult of which 1 lhall lofe no time in 
laying before the public. 
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XVI. 

t ♦ 

On the Utility of fcientific periodical Pul/licatiims. In a Letter 
from Mr, Richard Winter. To are added, fame 
Experiments of Heat produced by a Blajl of Air from^ Bel^ 
taxes. 

To Mr. NICHOLSON. 

Dear Sir« 

The advantages derived from fcientific periodic publica- 
tions, arc an acquifition which former' philofophers were not 
poHetred of; and it was not until the lafi century they were 
lirft infiiluted. The rapid progrefs of fcience and information 
iince that period, would be a futficient argument in favour of 
their decided utility, without any reference to fyfleniatic .trea«\ 
tifes publiQied, of undoubted merit, and fandlioned by uni- 
verfat approbation. 

To the active and ingenious mind in early life this mode of 
information is invaluable. Beddes furnilbing new ideas to 
the young (ludent; they point out.the precife date of the dif¬ 
ferent branches of human knowledge; they teach him the 
necetfary caution for condu61ing experiments with vigour and 
accuracy, infiead of drawing conclufions from a few infulated 
anblyfes, or imagining that his data are fufficiently perfect for 
etlablifliing new f^tlems. By reading thefe publications it is 
that he will enlarge Ins general conceptions, and will learn 
to emulate the various illitftrious cbara6lers of all the enlight¬ 
ened countries of the world. In thefe treatifes his views will 
not be confined to one objefi, but he will contemplate a feeno 
continually varying. The phyfiology and phenomena of the 
animal and vegetable kingdoms; the actions and rc-a^ions of 
the different elementary fubfiances in nature, 'and'their com¬ 
binations with each other, will pafs in fucceffion under his 
obfervation. 

The great phyfical laws which confiitutc and maintain the 
equilibrium of the world, are inferted in refpe^lablo works of 
this nature as they are difeovered and demonfirated, while 
the errors of former philofophers are dete£led and expofed; 
by wliich means he has an opportunity of afeertaining the va¬ 
lue and corrednefs of thofe works he m»y be already in pof- 
fedion of. 


To 
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HEAT BY A BLA^T FROM BElLOHTSi 

To tbofe yirho confult an Encyclopaedia for (ctenliHc malter* 
tl^efe publications acp of indifpenfable otility, by continually 
pointing out the numerous improvements as they become pub¬ 
lic, and by that means the general fyftem of philofophical 
knowledge is kept to the level of the exifting (late of dif- 
covet'y. 

To the mechanic a repofttory of this kind mull be highly 
ufefuly as the receptacle in which he may record his labours 
and improvements, and fecute to himfelf the well-earned fame 
of his rlifcoveries, at the fame time that he derives advantage 
from others following his Example in their contributions to the 
general fund of Icience, 

In Ihort, there is no clafs of individuals but may profit 
from this method of extending ufefuL knowledge. The (mail 
fum of feven-pence or eight-pence a week to any economical 
perfon is trifling, and there is no doubt but every enquirer 
will find romelhtng of which he may abridge himfelf, in order 
to become pofTefTed of fuch an affemblage of fadls and opinions. 

He is as it were making himfelf intimate with a clafs of men 
whofe natnas will be read with admiration by a grateful pofle- 
rit)'. It is only by familiarizing the mind with the fubiime 
objects of fcience, and diffufing them over the face of the 
earth, that we can expert to ellablifh that fpirit of philan¬ 
thropy and focial order, wliich is fo neceffary to the happinefs 
of the human race. 

Lvvill leave it to your judgment to abridge, or cancel the 
whole of this paper, as it would perhaps exclude more va¬ 
luable fubjefls. 

I am. Sir, 

With the greatefl ^efpe^l, 

Vour very humble fervant, 

RICHARD WINTER. 

C?l, Bolfover direct, 

Pec, U, 180^. 

The following experiments were made in order to afeertain The thermom«-r 

whether a current of air projefted upon a thermometer would * 

- - '’•“ft 

increafe or diminitli the temperature. X made ule of a pair lows, 
of common bellows, the contents of which, when opened, 
were 9^ cubic inches; the diameter of the end of the pipe 
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was i\th5 of an incb. The Uiermomatfr wa^ adapted lo Fah¬ 
renheit's fcale, and the refulu of three e^cpei^ments are exhi« 
bited in the following table: 



Namber of 

Time of 

, Therm. 


BlaltSi 

blowing. 

• rofe. 

Lip. I. 

425 

6 minutes. 

'40 

2. 

^2 


3.75 

3. 

217 

3 - 

|1.7 


The current of air was direded againfl; the bulb of the 
thermometer. The diAance of the pipe out of which the air 
ilTucd, was half an inch from the bulb. The experiments 
were repeated with every caution poffible for twelve times^ 
and always with the fame refults. , 

Mfr Dalton obferved (Philof Journal. III. 160}, that the 
thermometer fell on exiiaufling the vetfel in which it was 
place'd. and rofe again on re.admi(ting the air. It in probable 
that the riling of the thermometer in my experiments may be 
referred to the fame caufe, viz. the greater capacity of a va¬ 
cuum for caloric than atmofpheric air. 


xvir. 

Account of two interfering Rainbows, feen at Dunglq/s ' 
f» Eaji Lothian in July hjl, was commimicated by Frqfeffon 

PlA YFAIR *. 


Large ratnltow 
where the fun 
wa» a* high. 


Am her inter 
feOing bow. 
•ver the Tea. 


,A.T Dunglafs, where I happened to be in the beginning 
of July lafl, 1799, our attention was called one evening, a 
little before iunfet, lo a very large and beautiful rainbow, 
formed on a cloud which hung over the fea, and from which a 
iliower was (ailing at a conOderable difiance (o the S. £. The 
fun was about 2^ high, fo tha^ the arch was not much lefs than 
a femicircle, with its highefi point elevated about 40<'. At 
ihe point where the northern extremity of this arch touched the 
horizon, another arch Teemed alfo lo fpring from the fea, di¬ 
verging from the former at an angle of 3^ or 4^, on the 
toward (he fun. 


Edin. Tranf. 1805. Hifiory, p.‘6. 


This 
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This'arch did not exceed'7®^ or 8® in length^; it was of the** *;»»» 

^atne breadlb wilh Ihdprincipal bow j it had the colonrs in the ^^**^”* 
fame order, and nearly of ihe fame brighlnefa; or if any differ¬ 
ence was difcernibje, il^as, that the tranfition from one co¬ 
lour to another was not made with fo much delicacy in the laft- 
menlioned rainbow as in tlie farmer* 

We recolledled that a phenomenon fitnilar to this is defcri- was appa- 
bed in the Phihfophical TranJbt^onSt as having been feen at ry”r/flcalMj*of 
Spi(h'»d| and that it is aferibed by the gentleman who obferved the fun’s ny& 
it to the reflection of tlieYujys rays from the furface of Ihe fea, 
fo as tnfai! on the cloud w'hcre the rainbow was tormed. This 
hypoibeOs feemed to agree exaClIy with the phenomenon now 
before us. 

The accidental rainbow, for fo it may be called, was feen from the fmootk 
only at the extremity where the principal arch rofe from the 
fea, and where of confequence, the fun*s rays, reflected from 
the furface of the water, at that moment very fmooth, might • 
fall on the drops of rain. The otiicr parts of the cloud could • 
not receive rays fo reflefled, as- the land inter\'ened, and 
there, accordingly, novefligeof the accidental rainbow was 
obferved. 

The accidental rainbow layi aS was already faid, on the Its center was 
fide toward the fun, and this is agreeable to the hypothefis 
for the rays that after reflection from the furface of the water * 
fell on the drops of raiiu mufl have <^nc as troni a point 
as much deprefled below the iiorizou, as the fun was at ti.at 
inftant elevated above it. The axis of the accidental rain> 
bow mufl therefore have made with the axis of the prin¬ 
cipal, an angle equal to twice the fun’s elevation, and its 
center mufl have been elevated by that fame quantity above 
the centre 0 / Ihp other, to that if it had been complete, it 
woul^ have been wholly between the principal rainbow and 
the fun. 

, The only cirumfiance in which, the appearances did not per- hvt the '^nterfee- 

feftly correfpond witli this hypothefis, was, that the two rain. 

bows did not interfecl one another in the hurizon, but rather a the horlcon. 

little above it, I’his however, ought to have no great weight* 

as the reflected image of the fun cannot have prefented to the 

cloud a dilk fo regular and well dthnetl as the fun ilfcif and 

Ihe 
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tvo rUTERSEC^ING RAKVBOWS. 


The inclination 
«f the Xm arcs 
Computcdyr 


and wis a little 
marc than the 
cilimate. 


the accidental rainbow mud have fomewhat participated of 
this indidin6tners *• < < . 

When phenomena of this kind occur, it would aflbrd a fure 
means of trying the judnefs of the exp^nation, if the iiio 
dination of the two bows were obferved, and alfo the Tun's 
altitude at the fame lime. Thefe two things are necelfarily 
conne6ted; for if we call I the angle of thdr interfeflion, £ 
the elevation of the fun, and S the angle futitended at the eye 
by (he fcinidiameter of the rainbow, if complete, an angle 
which is conllanlly tlie fame, and nearly equal to 42^, it is 

i'lti lii 

cafy to infer from fpherical trigonometry, that dn f I = 

Computing from this formula, the inclination of the two 
bows in the prefent inflance comes out nearly 5^ ; fomewhat 
greater than 1 was inclined to eilimate it by the eye. 

Phenomena of this kind can but rarely occur, as the necef. 
fary conditions will not often come together. The principal 
rainbow mud be over the fea; (he fea itfelf mud extend fome- 
what on the dde toward the fun ; it mud be fmoolh and 
tranquil, and the fun fo low that the light rcile6led from the 
water may be confidcrable. Were it ever to happen that the 
accidental bow was completely formed; the effed could not 
to be very driking. 


* As the place of in||rfeAion will lie in a plane pafling through 
the eye of the ohTerver and parallel to the plane of refle6lion ; does 
nut this fa£t atTord ground for a fufpicion that the refle£tion, at this 
low altitude, was made, not from the furiace of the fea, but from 
that of the dratum of vapour which occafions looming, and has 
been fo well treated of by Dr. Wollafton and others, (fee our Jour¬ 
nal, Vl. 46, and ellewhere), and that this llratum was higher 
farther out at Tea than near the,coaft ?—-N. * ' • 


Kolia 
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• ^ 

Notice qf a CoUeStion of Memoirs which have lately appeared at 
Paris, being Part of a Work on which tltc celebrated Lavoifier 
Toof employed tH tke%mented Clofe qf his Life; with a 
Trai^ation of ihat Memoir,^ in which he claims the modern 
Theory of Chemiftry as his ot«n exclujive Difcovery. Received 
from Mr, W. d.^Cadeli, at Paris, 

To NICHOLSON, 

SIR, • Paris, 0&. 27, 1805. 

I HAVE tranflatcd the two following paflages (pages 4 and 5) See intFoduAary 

from a work w’hich has lately appeared in two volumes oftavo, **^*'^* 

entitled Memoires de Chimie. They will prove interefting to 

the readers oi' your Journal. The hrft is the notice prefixed 

to the work by Madame Lavoifier, (now countefsof Rumford) 

it is written with the eloquence of real feeling, and I refer to 

it for an account of the nature of the work; the fecond proves 

completely that the new theory of chemiftry is due to M. La- 

volier alone. 1 alfu fend you the titles of the papers of which 

the work iscompofed. 1 am, 

Your very humble fervant, 

W. A. CADELL; * 

CONTENTS OF THE TWO VOLUMES. 

Part, T-^-GenertU Views on Cahric: its Effetds; the Manner of 
meafuring it, and the Formation of Liquids and Fluids, 

} ft mem. on caloric, by Lavoifier. Mem. Ac. des Sci. 1777. Contents of 

2. On caloric, and the means of meafuring its effeAs, ib. 1780. 

Lavois, et Laplace. 

3. j^pplenfbntto the preceding. Lavois. and Laplace, 

4. On fome. of the principal phenomena of chemi/lry.— 

Seguin. Soc. Pbilom. 17^. 

5. On the natural zero. Seguin. Annal. de Chim. 1790. 

6. On the effects of heat in dilating metals a^d glafs, &c. 

Zaplace and Lavoifier. 

7. On the pafTage of follds to a Rate of liquidity by means 
of heat. Lavoifier, 

8. On the a6tion of heat on liquids from their freezing point 
to (hat of their vaporization. Lavoifier. 

• Oa 
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Content* of the 9. On the combination of heat ivith \iiffereul evaporable 
memoirs arr«-^ feveral fluids. Lavoifier, Mem* 

I y Ac. Sci. 1777. ^ ‘ 

10. On the elcfiricity that is abforbecl by bodies that pafs to 
the ftale of vapour. Jjavmfier and htplace^.M, A. S. 1781. 

11. On the action uf heat on feme aerial, fluids f'om the 
freezing to the boiling point. Cuytan and DwoemoU, 

12. On fome fiibflanccs which are cunf^itlj^in the Hate of 
aerial fluid at the ordinary temperature and preflure of the 
atmofphere. Lavpi/ter. 

13. Memoir on fopie liqnids which can be obtained bi^ an 

aerial form at a degree of heat a little above the mean tempe* 

rature of the earth. M. A. S. 1777. 

^ ^ 

H. General views concerning the formation and conflitu* 

lion of the atraorphere, 

15. On the caufe of fome of the principal phenomena of 
meteorology. 

«« 

Part II. On the Decompnfuion of atmofpheric Air, itsAnalyfis 
end ike Coaverjlon qf its Principles into the folid or liquid 
Slate, 

Section I. 0/i tfu; Decgtnpojiiion of Air by metaUc SubJlanctS 
« and the Formation of Oxids. 

I. Memoir on theadion of mercury upon atmofpheric air, 
Ixrcoijicr, Tn pars, in M. A. S. 1777, p. 186. 

2i On the decompofition of atniufpheric air by the oxida¬ 
tion of lead and tin performed by means of a burning glafs 
umler a glafs receiver. Lavoijicr, Opufe. Chint. chap. 6. .pub, 
m 1773. 

3. On the oxidation of tin in clofe veflels, &c. Lavoifter, '■ 

Read in 177 f. ‘ 

4. On the decompofition of atmorpheric air by iron. Lavois. 

5. Hiflbrical details on the caufe of the augmentation of 
weiglit that metals acquire when healed, with conlad of air. 
Zavoi/tcr* Jt is the paper of which I fend you the tranflation. 

■Seciton it. on the Decompofition of Air by ftmple itiflammable 
Suhjlances tehichform Acids by their Comhujlion, 

1. Memoir on the. decompulition of air by phofphorus, and 
the fbrmation of nbo/phoric acid. JjtvoiJier. Opufe. Cbim. 

. _ • 2. Sup- 
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. 'S. SlippTeipent to thrfpreceding paper. lavofter^M. A, S. 

1177• • »• , ged b) Liyoifier. 

3. Prdving that oalorlc d'l&ngaged from vital air during 
combuftion is not poflefle/of weight fufcCptible of being eftl- 
roatod. • ^ 

f?bcers*urually employcn^ for obtaining phofpborus, phoT- 

loric acid« andmhofphoreous acid. Sejruirt. 

5. Meinofl' on\|^ combuflion of phofphorus employed as 
an eudiometer. Se^n, 

9, On the decompolhion of air by fuTphur, the formation 
of Talpiiureous and fulphuric acid, and the ufc of fuIpbureU 
in eudiometry* Lavoijkr, 

7. On the procefs employed in commerce to obtain the ful* 
phurebus and fulphufic acids. Seguin. 

8. On the decompofition of air by charcoal and the format 
lion of carbonic apid. Lavoifier. M. A. S. 1781. 

2. On the formation of nitric acid by the immediate com¬ 
bination of azotic gas and vital air. S^uin^ 

10. On the eudiometer compofed of nitrous gas. Seguia, 

Seciion III. On the Decompofition nf Air hy ihofv fiinple in* 

JlammableSubJiancet'ushickdonolform Acids by their Combujlion. 

1. Mein. Account of thelali experiments on the decompor 
filion and recompofition of water. Lavoifier Journal Poly tip. 

February, 1786. * 

2. Shewing that water is not a fimple fubllance, but a binary 
combination of hydrogen and oxigen. TjivoiJier, read in 1783. 

3. Shewing by the decompofilion of water that it is not a 
fimple fubllance, and that there are feveral means of obtaining 
in abundance, thehydrogeii gas, which i» one of its elements. 
iMvofitr M.^A. S. 1781. 

4r^eporl on the paper of Seguin, which treats of tlie com- 
bullion’of hydrogen gas with vital air, /.az-oifier, Laplace, &;i:, 

5, On the cotnbuHion of hydrogen gas in clofe vellels. Four* 
croy, Vauquelin, and Seguin, read in 1790, 

Paav IV. On the principal Vhnonuna of the Animal 

(Economy. ‘ 

1, Men. Experiments on the refpiration of animals, and the 
change which takes place in air in the lung >. M. A. S, 

1777. p. 185. 




2. The • 
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Intentinn of 
Livoificr to «• 
publiih his 
inemoirsy. 


in eight 
volumes* 
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2 . The allcralions that the air undei|^oe$ during refplralion* 

Xavoifier, read iii 17S5. ^ 

3. Memoir, r.cport on a paper of Seguin*s concerning refpira- 
tion and animal heat. Maqucr and^ourcroy. 

4. On relpiration and animal heat. ^ ' 

5. On the refpiratioii ol aniinals. Scguin and Lav^if^r, rand 

in 1790. ' /■' 

/ • 

Notice prefixed to the U'ork (by (Mad. f^voifier) countefs of 

r RuwJ'ord. ^ 

In the year 1792 M. Lavolier had formed the defign of 
making a colle^lion of all his memoirs, u'hich had been read at 
the academy during the twenty years preceding. This would 
have formed in fome degree the hidory of modern chemiftry.. 

In order to render this hiftory more interefting, and more 
complete he liad propofed to infert the memoirs of thofe, who 
having adopted his theory, had publidied experiments in fup- 
port of it. * 

This collcftlon was to have been comprifed in about eight 
volumes. 

All Europe is acquainted with the caufc which prevented 
their coippletion. 

Parts rtcovered. portion that have been recovered are, the firft volume 

atmod cutiic, the whole of the fecond, and fome dieets of the 
lourlh. 

Several men of fcicncc exprcHed a defire for their publica¬ 
tion: (his was received with hedtation—it is difficult not to be 
under apprehenfions when we are intruded with the power of 
publiibing the unfiniflted work of a man judly celebrated* 
When we have lod the obje£l of our adfe£lions and veneration* 
we Ihould employ an impartial crilicifm, in order to ofifer 1» 
the public thofe of his works only which may uugmert his 
fame. 

MidnincLavoifier We fliould have perfided, and Ihefe fragments would not 
1»Mprinted them. j,jjye appeared, had they not contained a memoir of M. 

Lavoifier (inferted below page 5) in which he reclaims the 
modern theory of cliemillry as belonging to bimfelf, and dales 
the fadis in fupport of his claim. 

It is conrcquenlly a duty towards him to fix the opinion ef 
’ men ol fcience concerning this point, 

tavoifwrwasem- Their indulgence is requeded for the errors that may exift 
j^oyed on this ^ foinQ Other parts of the collcdtion. It will be granted when 
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they are informed that* the greateft part of the proof 

were revifcd in ,the*latl da)'s of the author's life; and ihatj^f^^ 

whiltl he' knew (hat his aflaflins were premeditating his death, 

Lavofier, calm and u/repid, employed his laft moments in 
siNrark which he (^nfidered as uleful to Ccience, and gave a 
great that ferenitj^ which a virtuous and enlighten- 

ed man can preie^e in the midd of the mod fevere calamities. 

Part II.—Sec^^I^. Fifth Memoir , (Tom. 11. p. 7S.) 

Hifiorical Details concaving the Augmentation of Weight which 

the Metals acquire when heated with ContaF. of Air. (By 

Lavoifier.) 

XT is not mv obiefl in this paper to give a compleat hidory Limit o? itus 

e Jir ■' ■* I hiftorical ine- 

of the ditrerent opinions that have been fuccelfively adopted 
by the chemids and natural philufopbers on the caufe of the 
augmentation of weight in metals expofed to the adtion of 
heal; fuch a liidory would only ferve to diew how much the 
minds of men are fufceptible of being led adray wHen they 
give themfelvcs up to the fpirit of theory, and how eafily-w'e 
are deceived by rcatoning, if it is not perpetually redtided by 
experiment. John Rey, a phydeian (medecin) little known John Rey an 
is one of the drd authors who has written on this fubjecl; ^^^combuftLo" 
lived in the beginning of the 17lh century at Bugue in Peri* 
gord^ and kept a correfpondcnce with the (tnali number of 
perfons who cultivated tlie fciences at that time. 

Neither Dcfcarlcs nor Pafcal had yet appeared; the va- His philofophy 
cuuin of Boyle, and that of Toricelli, the caufe of the afeent 
of liquids in tubes void of air, were unknown ; experimental 
phitufbphy did not exid; a profound darknefs reigned in che- 
luidry. Nevcrlhelcfs, J. Rey, in a work publiflied in 16‘30, 
with a view of determining the caufe of the augmentation of 
weigW'wlucf takes place in lead and tin during their oxidation, 
difpiayed views fo profound, fu analogous to the fa£ls which 
have been dnee condrmed by experiment, fo conformable to 
the doctrines of faturation and affinity, that fur along time I 
could not help fufpe^ling that the elfays of J. Key had been 
compofed at a much later period than that announced on the 
title page of the book. 

/. Key, after having refuted ruccefsfully, not by fa^s (for He contends (Jut 

at that time the art of making experiments was in its inftincy)”’*^^!^ , 

. . ... ... . r . ... r ws'ghtlrom th* 

but by^^fiDcIufive reafoning, the ditterent caufes to which the air in ozldctioa. 
Voi. XIIl,—J anuary, 1306. G 
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augknfttilatlon of weight of metallic oxides might be altributedi. 
exprefles hitnfelf as follows in his l!jth etfay; ** to thjs qoef^ 
tion then, fupported on the groundsii^lready mentioned, I an- 
fwerand maintain with confidence, thednereafe of weight- 
arifesfiroin the air of the veflel, which iscondonfed, rei^lered 
heavy, and adhefive, by the violent and long r/onlihucd heat 
of the furnace; this air mixes itfelf with cqlx (frequent 
agitation conducing) and attaches ilfelf lodie minuteil mole¬ 
cules, in the fame niapner as water renr!ct;s heavy fand which 
is agitated willi it, and moifiens qpd adheres to the fmalieft 
grains. 

. J. Rcy combats in this work the oj^inion of Cardan (Ub. 5> 
t defuhtUitate) on the augmentation of weight of metallic ox¬ 
ides ; that of Scaliger, that of Coefalpinus, who albribed this 
augmentation to a foot condenfed and reflected by the furnace, 
which foot, according to their opinion, fell down uponll^ 
metal. He (hews iikewife that the augmentation of 
proceeds neither from the velTel, nor from any emanationor 
Uie charcoal, nor from the humidity of the air. It is dilHcult 
to conceive how J. Rey could attain to ihefe conclufions by the 
force of reafoning alone, w-ithout experiment, and ignorant' 
as he was of many of the preliminary date. 

It appears that towards the end of the lad century, when 
Boyle and fome of his coiemporafitis created the new fcience 
of iiatiiia! philofophy, of vvliich tlie ancients had not the. 
(lighted notion, the work of J. Rey was entirely forgotten.— 
BoylCf in his treatife on the weight of (lame and of fire, pub- 
lilhed in 1670, that is 10 years after the publication of Key’s 
work, makes no mention of it; proceeding upon forac illufory 
experiments, he ftill maintained at that time that the augmen¬ 
tation of weight which the metals acquire by lli^r jixjdation 
arifes from the fixation of fire. 

ikemery, who was an exaft and fcropulous obferver, em¬ 
braced the fame opinion : he attributes the oxidation of metals 
and their augmentaliun in weight which accompanies that 
operation, to the combination of igneous particles with the 
metal. 

Charras, colemporary of Lemery, aferibed that augmen¬ 
tation to the acids of the wood and charcoal, svhicli as he fup.. 
pofed penetrated the vefTels and entered into combination w i: I 
the metals. Since tliat time the fiune acid o^ wood’Tmdrf^: ~ 
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has re-a^^peared adder the name of acidum pingue, igneous 

•acid» and unde( feveral btlicr denominations which it would 
'betuperduous toenumer^. 

, Siaaiil could not be igfpr&nt of tl)e fa£l that metals expofed --and If Staahl. 
I^baat acquire aif incrrafc of weight; and yet he not only did 
fiot an^^^|W'^'^ll^Kpiain it, b|it a!ft> the fyftera under which he 
cladbd tlie who\of the chemical pheuofnena, and which after 
bim has beenfo extended, is abfolatcly in eontradiftion 
with this capital fattW 

,Staahl fuppofed thm«lbe metals are compofed of aTaetaRic 
earth, and an inflammabfe principle, which be named phlogi- 
fton; he pretended tha^hey loft this principle by their oxtda* 
tion, and that they coum not return to the metallic ftate unlefs 
the phlogifton they had loft was reftored to them. 

It was diflBcuIt to imagine how the metals acquired weight, DIfRculties 
whllft, according to SiaahPs doftrine, they loft a part of their 
fubftanco, and on -the other hand, how they dlimniftied in 
weight, when they recovered one of the principles which 
they had loft; it was one of the chief difficulties that could be 
propofed againft tire theory of Staahl, this difficulty however^ 
has not hindered the theory from having a fuucefs of limited 
duration. 

Guytmi Morveau has made fome unfijccdfsful efforts to pal- Morveau’s en- 
iiate this contradiction, in his diftertation on this fubjeCl, un^er *** 

^ * CIIOVC UlCfllo 

the title of JDegreJflon^ Academiques ; iieluppolcs tiiat phlogU 
fton is lighter than atmofpheric air; and he concludes that all 
bodies that acquire phlogiilon (liould lofeu part of their weight) 
that, on the contrary, thofc which loie phlogifton fttould aug¬ 
ment in weight., This explanation would have been tenable, 
had the augmentation of weight acquired by the metallic ox¬ 
ides b^n equal only to tlie weight of the air difplaced; or, 
wbitJUiilillb fame thing, if it had difappeared on weighing in 
vacuo ; but the augmentation is much too conftclcrable to ad¬ 
mit of being attributed to that caufe, ft nee in fome metals it 
exceeds one third of their weight. It is neccifary then, either 
to give up the eapianalion of Guyton Morveau, or to fuppofe 
that phlogtfton has a negative gravity, a tendency to recede 
from the centre of the earth, a fuppofition incompatible with 
all the fafls admitted by the ditciplcs of Staahl. . 

. Such was the ftate of the. Ibienqe.when a fet of experiments Hiftorjr of the 
ttHd^iiken .in 177J2, uppn the different kinffa gf or gas ***’***' 
* G 2 whiohp 
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which are dtfengaged in effervcfcencet* and a great number of 
other chemical operations, difroveifed to mcidemonftralively 
the cauft* of the angnicniation of vi^igbt that tin* tnetab ac¬ 
quire when expofe.d to heat. At >j!;^at time I was not ac/t 
quainted with J. Key's work upon the publi^'tTin 

1630; and had I known if, 1 th^uld have coidpdSWS^his opi¬ 
nion in the light of a vague conjeClure, whi^ did honour to 
the genius of the author, but rt*quired the^tentiort of cbemifts 
in order to afirertain tlie truth jot' the oprmion by experiment, 

I was young, I had newly entered the litis of fcience, I was 
defirousol fame, and I thought it neceflhry to (akefome tleps 
to feciire to myfelf the property ol^my difcovery. At that 
time there exitled an habitual cijrrefpondence between the 
men of fcicnee of France and thofeof England; there was a 
Itind of rivaiity between the two nations, which gave impdrl- 
ance to new experiments, and which I’ometimes was the caufe 
that the writers of the one or the other of the nations difpuled 
the difcovery with the real author; confequehtly I thought it 
proper todepofit on tlie Itl of November 1772, the follovring 
note in the hands of Ihefecretary of the Academy. This note 
was opened at the meeting of the 5th of May following, and 
mention of iliefe circuinfiances maiked at the lop of the note. 
It was in the following terms • 

Hf finJs *' About eight days ago I difeovered that fulphur in burning, 

tulphur and (ofing, augments in weight: that is to fay, that from 

phofpho.usgain ^ i. .u j f • r 

weii^htby co ti- 0*16 pound ot tuiphur much more than one pound ot vitriolic 

buftion, and chit is; obtained, without reckoning the humidity of the air; 

air prefenls the fame phenomenon; this augmentation 

infers that the of weight arifcs from a great quantity of air, which becomes 

gcnnaTanTdff- fi**'*^ during the combudion, and which combines with the va- 

engaits air from pours,” , 

** Tliis difcovery, tvbich I confirmed by experiinenls vfiiich 

I regard as decifive, led me to think that what is obferved in 

the conibufiion of fulphur and phofphorus might likewife take 

place with refpefl to all the bodies which augment in weight 

by coinbuftion and by calcination, and I was perfuaded that 

the augmentation of weight in the calces of metals proceeded 

from the fame cuufe. The experiment fully confirmed ray 

conje6lures; I operated the redu£lion of litharge in dole vef- 

fels with Haleses apparatus, and 1 obferved that at the moment 

of the paifage of the calx into the metallic (late, tbeveuvas a 

i difengage* 


litharge on re 
diiciii^ it n 
clofed vctlcls. 
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^ifengagcmclnt of air in* ^nilderable quantity* and that this 
air formed a volume at leW 1000 limes greater than that of 
the litharge employed. Ma this difeovery appears to me one 
*of the molt interefiing ymich has been made llnce StaahI|L I 
thoil^tjl ej^gdient to fecure to myl'elf the properly, by de- 
pofiting note in the hands of the fecretary of the 

academy, tc^remin fecret till the period when I fliall publifli 
my experiments.^ 

\ e (Sigiied) LAVOISIER. 

Pans, November, 


$5 


Comparing this firft nme with that which I had depofited whence he vin- 
at the academy the 20th of October preceding on liie com* dicates his right 
buftion of phofphoru^, with the paper which I read at the jheory of com- 
jicademy of the public meeting of Eafter, 1773, and la ftly bullion in 177 *. 
with thofe that I have pabiilhed (uccetTively, it is caly to 
perceive that 1 had cunceived fo early as the year 1772 the 
general idea of the theory of combuiUon which 1 have fince 
publifhed. 

This theory which I have condderably developed in 1777, —which was 
and which aJmofl at that period I brought to the degree 
perfection in which it is at prefent, was not begun to be till many >ears 
taught by Fourcroy (ill the winter 1786-1787 ; it was nqjt’***“*"‘^** 
adopted by Guyton Morveau till a later period; and Ber- 
thollet wrote Hill in the language of the phlogidic dd61rine in 
1785. This theory then is not, as I hear it called, the theory 
of the French chemiHs ; it is mine, and it is a property which 
1 reclaim before the tribunal of my cotemporaries and of pof- 
terity. Others undoubtedly have contributed to its perfection, 

*4)1111 hope that no one will difputc with me, all the theory of The claim fpe^ 
oxidation and combuHion; the analyds and decompofition “^'***7 
of ai^U^WWals and inflammable bodies ; the theory of aci¬ 
dification ; more accurate knowledge on the nature of a great 
many acids, and particularly the vegetable acids ; the hrll 
notions on the compolition of vegetable and animal lub- 
fiances; the theory of refpiration, in which Segutn co-ope¬ 
rated with me; the prefent collection will prefent all the 
paper's on which I found my claims; the reader will judge. 


ANNOTATION.~W. N. 

It*wUs*my iniention to have pointed out how far the earlier Notice 
chemifls, as welLas fome of the contemporaries of this deferv- inventofs 
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•f the theory of edl)^ celebrated philofopher, arc injiitred to rights which wiff 
cotahuftion. greatly modify the unqualiiicd cl»hp he has made. I canuot 

, mow fay, whe^ier Key did, or diAnot tmke tsiitrimeals, but 

^ wiiether he did or not, he cerlainfji^muft, have founded hi^, 
fntruchiclions upon fadts ; and between the ob^rvalioii^’^l 
eflablithed fads, and the making of dired 


there 
I h|ppened.that 
id the modern 


feems to be no etTential diderence. How it I 
the great Robert Hooke, who had in\ 
theory of cotnbudion jn 1661rtimd pub^jd&d it in an ample de* 
tail on his micrographia in 1675 *j dnd John Mayow, who 
foon afterwards, or about the fame.time eRablithed the fame 
dodrine, and extended it to phyfilogical rofults, are over¬ 
looked by our author, appeatvS to require fome difeuibon. 1 
fliall take au early opportunity of refuniing this fubjed. 


XIX. 

t 

On a Method of and^in^ Stones conlainin^ fixed AlkcUif fry 
Means of the Boracic Acid, /?y Hutnpbrj/ Davi/i ^q* fZ. S, 
Prqfejfor of Chemifiry in the Boyal InJiituli6n\. 


Aftil ct hora* 
ttry nreful in 
(is* 


It combmfs 
w ith earths by 
ignition and 
t{uits tlicm to 
luinera] actd&. 


J[ HyWE found the boracic acid a very ufcful fubllance for 
bringing the conllitueiit parts of hones containing a hxed aiks^i 
into foltition. 

Its attradion for the different hmpic earths is confiderable at 
the beat of ignition, but the compounds that it forms with 
them are caiiiy detompoled by the mineral acids ditfolved in 
water, and it is on tins circumhance that the method of analyhs 
is founded. 


I'he procefliis are very (i in pie. 

100 grains of the hone to be examined in very'»!;«« pr-yder, 
muft be fufed fur about half an hour, at a ffrong red heat, in 
a crucible of plalina or hiver, with 200 graips of boracic acid. 
An ounce and halt of nitric acid, diluted with feven or eight 
weak nitric xid,. times its quantity of water, inuh be digehed upon tbe fufed 
mafs till the whole is decompofed. 

Evaporate. evaporated till its quantity is reduced tfi 

an ounce and hall or two ounces. 


Proceffes. 

Pulverise the 
Aone and fufe 
with two parts 
boracic acid. 

Digeft with 


* Copied in our Journal quarto ferics HI. 475. 
t Phil. Tninf. Part 11. for 1«W. 


If 




If the ftone contain fiicfc, Jfiis earth will be feparate^ in the S|le» if prrfent 
procefs of folutieii and eAmration; and it mull be collefled 
upon a hiteft and wafliedXk'ith diliilled water till the boracic 
•acid and all the fab'ne matter is feparated from it. ^ 

"“jIlK^^tiid, Q;;jx*d with the water that has paflFed through the Precii»tat«* the 
filter, inuir*t)& evaporated, till it is reduced to a convenient 
^^aaiitHy, iu|li as^hat of balfa pint; when it mud be faturated umnwai^ 
with carbonate of\|nmonia, ajtd boiled with an excefs of this 


fait, till ail the matertb^ that it contains,^capable of being pte> 
ctpiialcd, have fallen lo\^e bottom of the vefTel. 

'I'he folution mud ihei| be feparaied b^ the filter, and the 
earths and metallic oxid^ retained.. 

It mud be mixed with nitric acid till it tades dtongly four, Add nitric 
dnd evaporated (ill the boracic acid appears free. liquid. 

The fluid mud be palTed through the filler, and fiibjefled Separate the 
to evaporation till it becomes dry; when, by expofiire to a 
heat equal to 450**^ Farenhell, the nitrate of ammonia will be Dccompofc ih= 
decompofed, and the nitrate of potadi or foda will remain 
the velTel. ^ 


It will be annecelTary for me to deferibe minutely the 
method of obtaining the remaining earths and metallic oxides 
free from each other, as I have ufed the common proced'es. 
1 have foparated the aluinlne by folution of potadi, the Jirne by 
fulphitric acid,, the oxide of iron by fuccinate of ammonia, the 
inangam fe by hydrolulphuret of potadi, and the magnefia by 
pure foda. 


XX. 

Some peculations on the heminons Phenomena of Elec- 

' t, icily. W. N.. 

About eighteen years ago, I was conliderably occupied Communkation 
in experiments upon eleftricily* many of which were *^‘^"*^‘**’ 
nicated in tl7Sy‘,, to the Royal Society, and were publifhed deftneUy. 
in the tranfadions. In the twenty-^liurd feftion of that com> 
municalion, fo'me account is given of certain changes which 
lake place in the luminous appearance of metallic balls when 
eieflrified; but the phenomena were nut delineated, becaufe I 
reletned them another opportunity.; After fo long an in> 

tervaJI 
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fervaiof time, I now prefent theiiiHoilife reader from m)' Holes, 
and the ikelch then made. f , 

Sept. 19, 1787. A fmall ball in v^e ftateof ekflric-rty called 

trihed ball, ir Uirew Out flalbes or ramifiesJparks; and when the in-, 

gives is tenllly was encri-afed, the ball ilfelf bbcamS luminous, 

I emitting the flalhesi^. When the w'as 

fliil more ftrongly excited the flalhes ceafed^nd a circle of 
light, extending about V5 degrees round the^noint^arlhoil fiom 
tiie (lent, was feen uu the ball, and a d'oitg. wind proceeded 
from it. ' / 

j,al! of one inch and a half diatjieler viras ufed; and elec- 
dioincter. tricity communicated by means of a^cyUnder nine iiKhcs idia- 
meter, having iu cufliiun eight inches long. The excitatioa 
was firong enough, by flow turning with a Angle winchi la 
throw out large brnfhes of light. When the rotation vt'as 
i]uicker, the flaflies difappeared, and the circle of light was 
teen, having a bright fpeck moving irregularly round in its 
Defcripiion. periphery. Quicker turning ilirew out bruflies of iiglit very 
diiForent from the olher<’: Thcie were lefs luminous in the 
branches; many flatted out at once with a hoarfe found. They 
were gicenilh at the point or furfacc of the ball, reddifh in 
(lie flem, and rumilied fooner. Half a dozen were I'ometimcs 
leen ilafliing out at once. 

txperimeat with A ball of four tenths of an inch in diameter was ufed. Mo- 
boU.'^'lt^^came produced a deiife brufli of light about two 

lominnus, and inches in length. With flronger eleSricity the brufli dtiap- 
pmnt * peared, and the upper half of the bail became luminous. 

When the excitation w'as flill flronger, more than half of the 
ball was luminous, as reprefenled I'ig. 3, Plate I. and fome- 
times a raiutfied flafli flruck out from the top. Other flaflics 
were fometimes feen fideways when the clediricily was flrongelt 
of all; bat this happeued feldum. " 

Tiie light was faint, and feetned to be about twice the dia¬ 
meter of the ball. It extended more than half way down, and 
Ipread mutt tideways. 

When a larger ball of two and a half inch diameter was 
ufed, the brulltes of light flew out from three or four flems 
together to the length of about fix or feven inche.s, making 
a hoarle nuife; but they could not be made to difappear, 
though liiey feeined now and then to epafe for a moment when 
the turning vtas mofl vigorous. 


A Ijrgi? ball 2^- 
aneb. dijiiu 
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The next da^, when«I|r excitation was very nearly* .but Modification of 
not quite, as flrong, it obferved that the order of thefe 
appearances could beeffmed by the afltftance of a metallic * 

-point. PlentifuIJiruflies were thrown out from a three inch 
bali/but^ ^^ could not made to dilappear. When a • 
pointed wffe or a finall ,metallic ball was prefented, the ef- 
fefts were dh foQi^w: 

The point being at a great diHance* the root of the brufti by the vicinUy 
bad a luminous circl^f lambent light found it on the furface 
of the ball. When the^oint was nearer, the brulh difap- 
peared, and nothing wasleen but an exceedingly bright fpeck 
on the furface of tlie.bal!; which was fometimes ilationary and 
fonietimes moved about. When the point was ftill nearer, 
the fpeck threw out ramified fparks of the fecond kind, at the 
lame lime that a lambent luminous circle appeared. The fpeck 
was never in the center of the circle, but moved at a diftance 
round the circle, irregularly, fometimes the one way and 
fometimes the contraryi and was fometimes Hationary. 

Thefe two orders of brufhes were entirely the fame as thofe Morepajticui»r 
of the day before. The luminous brufh which firft spp®**'®*! 
had a flraighl fiem, then a broken or Icfs luminous part, be-p^^ances.^^ 
yond which ioofe cotton»louking fibres flew off in radial di- 
redions, as at fig. I, PI. I. The latter ramified fparks h^rl 
a flraight central Hern, out of .which well defined branches 
iflued nearly at right angles. They much more clofeJy re- 
feinbled a tree bare of leaves. 

The fecond brufh was not larger, but rather lefs in its dU 
menfions than the flrfl. 

When the ball of four-tenths of an inch was held at a cer- All the phctitf- 
tain diflance from the two and a half inch ball, when ele^lri- 
of brufh was feen on the fide farthefl from 
the fmall ball, at the fame lime that the fecond kind of fpark 
or brufh flew outiowards the fmall ball, and the lambent lu¬ 
minous appearance was feen or. the furface. 

Thefe are the general fads; but I have no doubt but they 
would prefeot many modifications upon being repeated. 

Thefb fa<as may ferve to aflift our meditations with regard Remarks on ths 
to the nature of the eledlric fpark. Zn a late paper by Mr. tp*rlt. 
Biot, given at page 214 of our Vol. XII. the airlhor makes an 
ingenious conjtflure, limt the light and beat in this pheno- 
psenoa may have been produced by mechanical compreflion 

vj Yni.-*.jANUAKY, ISOG. H of 
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of the atmorpherlc air, Whetli4 r/his fuppaHtion can be re¬ 
conciled to the appearance of IheVpark in oil, and to fomo 
atraofpheric phenomena, in which *ve are told of luminous 
balls moving apparently with little velocity through th^ -a^, 
and particularly that (lowly-ma^ng artificial pro¬ 

duced once, and only once, by Warltire^ narrated in 
Priefiley's work on air, may admit of qui^nion. When we 
confider tiiat a partieje of iron, cut o^'^and fet on fire in tho 
common action of ftriking a lights a^ipears, from the vivacity 
of its combufiion, to be a body q!' confiderable magnitude^ 
though the ufual quantity of roclaiwould not form a ball of 
one thoufandth of an inch in diameter; when wc confider the 
prodigious elevation of temperature indicated by the explollon 
of wires of all tnetais by the elelElric (liock, particularly in 
thofe beautiful and firiking experiments which Van Marum 
has publifhed { and iafily, when u'e call to mind that a me¬ 
tallic chain lofes part of its weight every time a fiiock is pafied 
through it, and that the fpark is never feen to pafs between 
inconibuliible bodies-—confiderable reafons will prefent them* 
felves in favour of a modified fuppofition, that iheeiedrie 
fpark may confifi of, or be accompanied by, a portion of the 
body from which it proceeds, 

Aie not the atmofpheric fire-balls or luminous meteors, 
the (liooting flats and the fioncs which have fallen from the 
atmofpbere, cledric fparks upon a Ipale of immenfe mag^r 
pitade ’ 

If any luintnous ball were to pafs with a fwiA angular 
motion over ihe field of view, it would have the appearance 
of a line or fireak of light, Jf it were to bieak in pieces many 
divergent fircaks would be feen. May not the ele^nc brufh 
be a phenomenon of this defeription on a fmaiMlaie f' 

It would pot be difficult to apply this fpeculation to the 
figures 1 and 2 before us ; but as we are more in want of 
faffs than of conjeftures, and as it may be hoped that Tome 
of my readers who have (he means and the time will purfpe 
this inyefiigalion, I fiiall for the prelent conclude. 
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^ cA Auitomical Cabinet. 

THERiv has appeared a^Berlin, a complete defcnplion of Anatomical 
Ihe- anatom^al cabinet of M. Walter, which ii>e king has pur-**”*^^' 
chafed, aimed a'^year ago, for the fum of 400.^)00 francs. 

This catalogue is con^ofed of fixtv-tw,o printed (heets. 

Slower of Feas, 

(f 

Dr. Hietn, of Berlin, has publithed a note, in which he ex- Shower of pear* 
plains that the peas, which were faid to have fallen from the 
atmofpliere in a fhower at Landfebut, in SHeha, were merely 
tubercles which are feparated from the roots of feveral plants. 

Thofe iiii>x]uedion, according to the Doftor, were afforded by 
the roots of the aquatic plant Ranunculus Fkaria* He pre¬ 
tends that an enormous mafs of (hefe tubercules may have been 
formed in certain cavities, whence they might be carried to a 
didance by the whirl or eddy of drong wind. He fupporls 
his opinion by the accounts of fhowers of this nature given 
by the celebrated Klaproth in bis Journal of Chemidry.-r- 
The Doflor concludes by remarking, that thefe tubercles 
contain a farinaceous fubdance equal in goodnefs to that of 
potatoes, and recommends an at tentiop Ip the ficaria fpf thia 
purpofe. 


L'nivcrJUl Language, 

THE Celtic academy, in a fitting of lad April, made Vnlvarfal bar 
proolw difeovery by one of its members; which gives®”*®** 

the power of correfponding, and dilcourfing, with men, 
whole language is unknown, with expedition, without pre¬ 
vious dudy, any expence, the lead trouble, or the fmailed 
labour of the mind. The proof made at that fitting by 
twentydve academicians, on the languages of Europe, afeer. 
tained, that by the aid of this invention, a man may travel 
any where without an interpreter, demand what he wants, 
difeourfe on whatever fubje£is can intered any fort of travellers, 
and even exprefs roetaphyfical thoughts. It is intended to 
mayb this difeovery public at the return of the Emperor, • • 

H2 The 
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The above accouht has ap/«a! ctl in fcveral piibUcaliofts a( 
Crediti but it is probable the aocoUVi is exaggerated in feveral 
refpe^s. ' 


Turlijfi Bdirt in Favour Scien^. 

Yurkidt edl£( ill TfllE Grfand Seignor has confiiluted Prince ivforoufi; by 

Mw**^*^^'*' * diploma written with his own hand, dire^or general of the 

hofpitals of his ennpiiy', and iiifpedor pf the fcbools of medU 
cine, roathemalics, and btlkn /e^frcft^hich his highnefs is en¬ 
gaged in founding with all pollible (irpatcbt This diploma is 
remarkable for the great prailes of t\ie fciences made m it by 
the Grand Seigtior; as they hitherto have been in no great 
favour with the Mahometans. In rendering jullice to the 
{kill of Ibe Chriftian phyitcians, who have iludied at the nnl- 
verfilies of Halle, of Padua, and of Montpelier, the Gratnd 
Seignour remarks with nmCh truth, that thefe phyficians, when 
brought into foreign cuoitTies, often commit great errora on 
account of the dilference of the temperature of the climates; 
from whence he concludes that, in order to prafbfe medicine 
well, it is nccellary Ip ftudy in the country where the profef- 
Ifion is to be exercifed. 


Coptic Mmiujbripts* 

Coptic nunu- THE celebrated Danifo antiquarian, M. Zoegat is daily 
fciipt. occupied at Roide in completing his catalogue of Cophtic 

manuferipts in the Uorghefe mufeam. He intends aftenvards 
to publiQi a new topography of ancient Rome. It is probable 
this work will be printed in Germany, becaufe it will require 
tiumeious engravings, which no Italian bookfellcr w;ould 
choofe to go to (he expence of. It is, howevA>T*>»ot\lldieved 
that M, Zorga will occupy the prufetTor's chair, which has 
been granted him at the Umvecfity of Kiel, as he is too 
much accuftomed to the fme dim.'tte of Italy to leave it wil¬ 
lingly. 4- 
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On the Cauji of^Fairy Hings* Jn a latter from 
Mr * Floriav-Jolly. 

To Mr. NICHOLSON. 


Affcmbly-hou/Cf Laytonjione, Fjfex,_ 

SIR, January 13. 

Seeing by the letter of Mr. Gough inferled in the laft The phenomc- 
Number of your Journal, that the c^ufe of fairy-rings is not 
yet agreed u| 2 ^ among naturalills, 1 beg leave to fubmit to 
their contideration a few fa£ls which X had occafion to re¬ 
mark fome years ago, during fummer rcfidence in Hamp- 
Ihire. 

The park of Broad}and.«, Lord Palmerfton’s feat, near Rom->n 
fey, was divided into three principal inclofures, formed by fn*^o^c”^vifion 
hurdles only. One of Ihefe had been lately mowed; there of Broadlands 
were cattle erasing in the next; and the other, which had 
afforded winter and Ipnng fodder to fome horfes kept at grafs, 
was then left to grow for an autumn crop. This laft exhibited 

r 'miuenfe number of fairy ring*:, fome pcrfcfliy circular, 

: firming irregular curves, and others nothing but ftnall 
, Vojr. XIII.*— February, 1805. 1 round 
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round patches; In all of theHt tve frafs grew more luxurlani: 
and of a deeper hue: No olhei^li^ingus was to be^ found in 
any of them but the cfculent muthroom. In the part lately 
mowed, and in that where the cattle y-er^rawng, there was 
not the leafl appearance of fairy-rin^». ^ 

In the courfe of fubfequent {Perambulations, j^bl^rved in 
tbcm?****^ ^ grafs fwld fituated on the top of the firft bighiground npon 

the road from Rumfey to Saliibury, appearances nearly fimilar 
fo tjbofe exhibited in> the growing grafs q,f tb^ park. Xh^e 
had been all fummer^ and there vv^e ftill borfes grazing in 
this field ; The fairy-rings were numerous, but the grafs in Uie 
rings and patches, indead of being more luxuriant, was com* 
pletcly dry and bladed, and there grew two or three different 
fungi, all of them of thofe forts which are reckoned noxious. 
That the fairy-rings at B^adlands were not the eHe£t of 
eleftricity, appears to me beyond all doubt, finoe one paft 
only of the park exhibited Ibero,. while the reft of the conti¬ 
guous grounds, divided from that part by nothing more than 
a row ot hurdles, did not flicw any fuch appearance; other- 
wife it muft be cootended, that the eledtrkal phenomena might 
lake place on one fide of the hurdles and never on the other, 
a predilcftion truly fingolar, and, I ilaould tbifik, difficult to 
'be accounted for. 

Another fata which I have repeatedly obferved fince that 
time, has led roe to rufpecl that the fairy-rings, their different 
appearances, and the various fpecies of fungi found in them, 
might be produced by no more uncommon caufe than the ex¬ 
crements of the horibs. 

Argument frotn The hot-beds nshdc of hoife-dung, which I have had feveral 
ji *>' garden, bnye generally produced in fucceffion the , 

fame fungi which are to be found in the differ^nl ftates of the 
iairy-rings, Whilft the beds are yet new,, the fiingi are of 
Ihe fame'hoxious fpecies as 1 fa^v in the dry blafted fairy-rings, 
but when they grow cooler and more matured, efculent mufli- 
rooiTO! libgin to grow naturally, and although, no fpawn was^ 
ever put in the bed. 

I have alfo remarked, that horfe-dung 'produced in fomit 
Ibafons an immenfe quantity of muffirooms, and hardly any fn 
olher.s: This might perhaps be attributed to the different 
quality of the hay on which the horfes had fed; and this miglit 
* < explain why fairy-rings are to be found in foiiie paftunfs ratlrer 

than in others. < . • » 

That 


.)ur by thp ex- 
erement of the 
horfes. 
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Tbat fairy-rings ftiould' i^w* j^oduced by the excrements of Experiment 
horfes,. may be flludrated by a very fimple fadl, which it is in j^ftrate the de- 
tbe power of every perfon to obferve. If you let fall fome du^ul. 
oil upon a marble or Tome other liquid upon fome fub- 
flance_4j^t imbib^tf^^you will tee it gradually fpread • 
rottlid'inl^ore or lefs regular form; fomelimes atfuming the 
apltlgl^attoe of a patch, and frequently continuing to flow from 
Sine center to Ure (^umferenee, where it accumulates in a 
moch greater proportion than in the inner part of the circle^ 
taking ^us the form of a ring. 

This accumulation of the (Lutd at t|ie circumference may be 
eafliy expUiued. As the fluid expands, the prelfare/rom the 
center becomes gradually Ipfs, till at lafl there is no fuffleient 
force to overcome the reflflance oppofed by the dry parts of 
the folid fitbflahce which has imbibed it: yet, in xonCequence 
of the BrAimpulfe, the fluid will continue to flow from the 
center through the fmall channels already opened, and will 
thus accumuiale in greater quantities at the boundaries where 
its expanflve motion is flopped. 

The excrements of horfes, diluted by the rains and imbibed AppIunUoA, 

In the foib mufl have an effedl ftmilar to that jufl deferibed. 

This effeft mufl, befides, .greatly depend upon the nature 
of the foil and the facility with which it is pervaded hy 
Ihe fluid; hence the constant appearance of /airy^rings in 
fome paflure-grounds, while none are ever to he found in 
others. 

Should you, Sir, confider Ihefe remarks, .and the deduc* 
tions which they have fuggefled to me, as likely to throw 
fome light upon the caufe of fairy-rings, you are wdejoaie to 
make any ufe of them you may think proper. 

S am, Sir, 

Your obedient humble fervant, 

J. FLORIAN-JOLLY. 
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Experiments on the Magnetijin of flender Iron Wires, 

% John ^ ^ 

To Ur. NICHOLSON. 

SIR, Middli^hazv/January 1W6. 

A general maxim Th K general phenomena of raagn^ifm have given fife to a 
maxim wliich fliall be here ftated iiOhe words of a judicious 
writer on the fubjeft. The magnelifm acquired by being 
placed within the influence or the fphere of activity of a 
magnet in foft iron» lafls only while the iron continues in that 
fituaiion} and when removed from the vicinity of the magnet, 
its magnetifm vaniflies immediately; but with hard iron* and 
crpecially with fteel, the cafe is quite difierent j for the harder 
the iron or fteel is, the more permanent is the magnetifm, 
which it acquires from the influence of a magnet.” Cavallo on 
Magnetifm, London, 1787, p. 30. 

Remarks sn this This propofltion Is of great utility in the fcience, for itexplains 

a variety of relations betwixtthe magnet and ferruginous bodies, 
|)ut I have obferved one phenomenon that appears inexplica¬ 
ble on the principle, and confeqacntly may be faid to offer 
one exception to the general propofltion. As my experiment* 
on the (hbje£l are very eafy, it feems advifeable to deliver 
the leading circumftances in the form of fo many precepts 
becaufe this method will aftift any one deflrous of purfuing 
the enquiry, to repeat them with eafe. 

Expiriment 1. Apply either pole of a ftrong magnet to one 
end of a (hort horizontal bar of clean foft iron, and a particle 
of iron equally foft to the other end. Tfeij-particle w'ill 
remain fufpended at the extremity of the bar until the magnet 
is withdrawn; but the removal of tiiis power will diflToIve the 
connection fubftfiing betw'ixt the two pieces of iron, and the 
particle will drop oif immediately. 

kxfK 2. The preceding experiment conflrros the maxim 
above, when conducted according to the foregoing 
dirt flions; but let it be repeated with the following alteration, 
and it will contradict the general propofilion. In place of the 
panicle of foft iron, fubflitute a piece of iron wire of number 
in the wire drawers fcalc, the W'eighP of whiih nv^v 
aiiionnl to two or Uiree grains. The rembval of the magnet 

\ will 
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'wU'l not the conpeflion formed by its prefence betureen 
the bar of fbft jron and the wire; for the latter will remain 
attached to the end of the former, by the extremity which 
was firft brought into contact with the iron; if the piece of 
wire be removed froligj^the end of the bar, the magnetic 
oonne^kt^may be reviyM'-by replacing it immediately. The 
fame thing ^'iil happen if the wire be expeditiouily transferred 
|f»>i..»tbe firft bar to another rod of foft iron ; but it lofes its 
magnetifin in the fpace of two or three feconds when kept 
at a diftance from all ferruginous bodi(^ which are capable of 
aUra£ting it, and of being atlraded by it. Thefe fads prove 
wire pf number 32 to be a magnet, the virtue of which is 
.conditional, becaufe its permanency depends on the prefence 
of foft iron, and perhaps on no other circumftance; for the 
experiment may be repeated with faccafs upon rufty wire of 
the. fame fize, or on pieces which have been made red hot in 
the flame of a candle, or furrounded by fand in a .crucible, 
in which fttuatipn they will cool much more gradually than 
when dra.wn fingly through a flame, 

Exp, 3. This capacity of iron wire to preferve the 
netiifm impugned to it, as long as it remains in contact with a ditional mjgiwu 
bar of .the fame metal, is a property confined to certain fixes j 
for let the firft experiment be Repeated with a fmall piece of 
numbers jl8 or 17, not equal to half a grain in weight, and 
juft as it comes frodi the hand of the w'orkman, this-piece will 
perform the part of a particle of fuft hammered iron, that is 
it will drop from the end of the bar, to which it has been 
attached by the application of a magnet, to the oppofitc 
extremity^ as foon as the magnetic influence ceafes to a£t 
upon it: .confequently the mere operation of drawing foft 
iron into wire, by forcing it through a conical hole too narrow 
for its pre^nt diameter, will not convert it into a conditional 
magnet. 

Amongft other experiment}; relating to the fubjed, I took Thclowcft fi/e 
the trouble to examine the quality pf every fize from 32 to 21, dfrionalraa^nr' 
both inclufive; |[ 1 froaUeft wires, the extreams of \yhich tifm afcejuimd. 

were 32 and 22, were all conditional magnets; Utaris, they 
all adhered to the bar of foft iron, to which they had been 
preyioufly attached, after the removal of the magnet. 

Number 23 fupported feven grains of lead including its own 
weight, without the afiifiance of the magnet; No,#21, 
nearly; No/32, 4}; No. 22, no more than tv\o grains. 

As* 






As for i^umbtT 21, it pbllbfifed the fimple properties Of foft 
iron: for the ftiortet); cylfeder tfrhich coufd be taken from a 
rod of this fize by means of a catting file, dropped from the 
end. of the horizonlaf bar as foon as the magnet was with¬ 
drawn. * • 


Hftmirks on 
fxp, 3d. 


Conj-*iffures rc- 
Ijtivc to the 
caufe. 


It is difficult to fay, which oV the 11 wires •'mentioned 
above, had the magnetic virtue in the rool)^ per.s^ion, be- 
caufe each piece differed in diameter from thO reft; beltdek 
which, it is very well kiiOWn, that a mafs of iron^ of a 
weight and figure deierminable by experiment only, h at« 
trailed by any partioular magnet, more powerfully tbaiit any 
other mafs of the fame metal. But the preceding trials have 
difeovered one ctrcumfiance apparently of fome impoortanee, 
for they ftiew that wire is converted into a conditional ma^piet 
by its paffage through the 22 wordle» or wire drawers in- 
ftrumenl; and that the 2.1d operation brings this quality in 
it to perfeflion as far as we can judge from experiment. • 

I here only fpeak of wire drawn in Kendal, for I have been 
told, that the fame article manufactured in f6me parts of 
Yorkfhire, lias a much greater propenfity to become magneti- 
cal. This information was communicated to rac by Mr, 
Morrice, a very intelligent fuperintendant of a manufacture 
of, cards in this town ; who moreover obferved, that wire of 
this defeription acquires a degree of magnetifm under the 
fliears, which induced him, when employed in working it, 
to fubflilute a brafs gauge for the common inftrument made 
of iron. 

The magnetic property which commences with number 22, 
feems to be common tu all (be finer fizes, for I found it in 
the fmalleft wire I could procure, and which apparently did 
not exceed a firong human hair in thicknefs. 

The foregoing experiments, befides proving (hat {lender 
wires acquire a roagnetifm which is permanent as long as 
they remain in contaft with iron, alfo affords an exception to 
a fecond general maxim of the fcience, which afferts, that the 
permanency of communicated magnetifm. depends on the 
harcinefs of the ferruginous body that receives it. This does 
not appear to be the cafe in experiment 2, in which wire of 
No. 52 did not lofe the faculty of being convertible into a 
conditional magnet after undergoing a, red heat, a procelk 
(hat is well known to render wire very foft. 1 jeveh repeated 
ihe experiment with the fame refult on all |izes betwixt 22 

and 
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&wd '95, Meept S(i.; piQC«8 of each fort were heated faoth In 
thefiame of a c«ndte, and in fand; all of which retained 
the faculty under confideration after being treated in both 
ways. In reality, wires that bad beeij thus foftened. Teemed 
to be in the fame^ondfkit^p^ with fmall nails of cad iron, con- 
fiderednSst-i^etatners of nsagiietifm, though the latter are of a 
much hardewquality ; for a nail of the fort called fparrow- 
Kfiis dy (hoe-makers exhibited the appearances defcribed in 
the fepond experiment, after being liled down to the thicknels 
of a fmall wire. ) 

If then that kind of mag-nellfm which I hcve ventured to 
call conditional do not depend on comparative bardnefs, to 
what'Caufe i« the phenomenon to be defcribed r little can be 
offered ‘ on my pprt, bdldes probable conje^urei in anfwer 
lo this queftioh. The temperature of wire is confiderably 
raifed during its pafTage through the wordie; and may not we 
imagine with fome (hew of reafon, that this encreaCe of tem¬ 
perature, joined lo the fubfequent conlaft of cold air, pro- 
luces a new arrangement of the molecules condituting the 
wire which enables it to retain a portion of niagnelifin as long 
ts it remains in contact with a ferruginous body ? if this 
uppofition be true, experiment proves the new arrangement 
o take place in the 22 Wordie; when the flendernefs of (he 
s ire will occafion it to cool fuddenly after pafling through the 
ndrument. The reality of fuch changes in (he texture of 
mdies which are not in a (late of fufion. Is admitted at 
prefent by experimental philofophers. I may alfo .quote iq 
avour of this hypoti)cfis fome valuable oblervations made by 
aregory Watt, El'q, on the various degrees of magnetifni 
exhibited by the fame bazaitic (lone under ditferent forms of 
;ry(lallization; which obl'eryalions may be fecn in your 
ournal for Slebruary, {8()4> 

Any attempt to explain the permanent magnetifm of fmall 
vires during their conneflion with (oft iron| and the lofs of 
his property wbL’l) cniues when the ponnedliun i$ broken, 
tppears to be flj|erlluous, becaufe the faA is evidently 
inalogous lo the well known method of adding flrength to a 
nagnet by a gradual encreafe of its load; for this operation, 
vhen judicioufly conducted, gives a magnetic charge to a 
rar of Heel already touched, which it cannot retain aftcf the 
veight is rcrooved, 

^ I remain, &c. 

JOHN GOUGH. 

F, S, 1 neg- 



100 


DIT-FERBNCES IN THB MAGNETIC NEBDI.K. 


* P. S. I negledled to mention the fuljpwing circunoidancifi ti| 
the body of the letter. The drawing inflrument, or wordle, 
is made of fleel; and is if nql probable that this too!, pufrefr 
ting a flight degree of magnetifin given to it by fridion or 
other wife, affifls in producing the ner<5flary*arrangeroent, by 
ading upon heated and flender wifes, while their,<md>ecules 
are in a violent motion from the preflure qf the in^rument it- 
felf? This fiippotition has fome claim to plautibility; be^adlo 
a weak magnet will impart a portion of the fame virtue to a 
bar of tempered Heel,/) (he particles of which arc in a Hate of- 
vibration; for a rod of this metal will acquire a degree of po¬ 
larity, provided it be Hruck on tiie end vyith a hammer when 
its axis lies parallel to the dipping-needle. 


III. 

Concerning the Differences in the magnetic Ncedk, on Board 
the iHvejligator, arifing from an Alteration in the DireCiion of 
the Ship's Head. By M.\tthew Flinueks, Hfq. Com- 
mandtr of his Majefiy's Ship Invefiigator. From the Vhilofo- 
phtr'al TranfdCtiont,, 1805 . 


The mipnetic 
«(t itle is af» 
at Tea 

by the p'lfition 
the thip 
hcaJ : 


fcarcely from 
the iron on 
^clc. 


VV fllLS'r fiirveying along (he fouth coaH of New Holland, 
ih iSOl and 1802, I oblerved a confiderable diifcrence in (he 
diredion of the magnetic needle, when there w'as no other 
apparent caufo for it than (hat of the (l)ip*s head being in a 
different ilircdion. This occationed much perplexity Inlaying 
down the beaiings, and in allowing a proper variation upon 
them, and put me under the neccfihy of endeavouring to find 
out fome method of coi reding or allowing for ihefe difie- 
rentes; lor unlefs tins could be done, many errors muH una¬ 
voidably get admidiun inlo (he chart. 1 firH r^nwoved two 
guns into the hold, which had Hood near i!ie cumpaffes, and 
afterwards hxed the lurveying compafs cxadly a-midHiips 
upon the binnacle, for at tiiH it was occalio^ally fliifted to the 
w'eather fide as the fliip wc-iit about; but ii^^ther of thefe two 
arrangements produced any material effect in remedying the 
difagreements. 

The following table contains the obfervations for the varia¬ 
tion of liie compafs in which the differences arc moH remark¬ 
able, and from which 1 fliall beg to point out fuch inferences 
„ as I think may be drawn from them. 

TABLE, 



TABLE^ fiicwing ilie Errors produced in the Magnetic Compafs by the prope)' MagneiijnTty^the Ship. 


JJIFFEREN’cks IN THE MAGNETIC NEEDLE. JQl 













TJ'BLEi jlKTu'in^ ihe Errors proJmcd in ihr Magnetic Covipafs by the proper Magneti/in of the 



It 


Note. All the compafTes made ufe of on board the Invcfligatoc were of Walkef's confirudion, on^'excepted, whrcdi was 
made by Adams, and ufed only on Jtdy 22, 1801. ' • 




DTrrERBN'Ces in the machetic needle, 

It is apparent that foni|s of the obferved variations in the 
above table are 4®,lers aiul others 4® greater than the truth ; 
and it may be remaikccU that when this error is well ward, 
the flop’s head was eafy or nearly fo, and when it was eaft- 
ward the head w'af ul the oppofite dire^ion. Wiien the 
^ /bfervatiofii-agree no^ell with what was taken on lliore, or 
j^with ij'hat may b^[jilcnied the true variations the Ihip’s head 
was nearly noriljor fouth; and a minute infpeclion of the 
fable will favourlme opinion, that the excefs or diminution of 
the variation wal generally in proportiotl as the (hip's head 
iliciined on either fide from the magnetic meridi:;n. 

After 1 had well afeertained the certainty of a difTcrence in 
the compafles, arifing from an alteration in the point (leered, 
I judged it neceflfary, when I wanted a fet of bearings from a 
point where we tacked the fliip, to take one fetjufi before and 
another immediately after that operation : fume fpecimens of 
thefe here follow. 

1802. Head ESE. lUad SW b. W. 

April I3ih, 


103 , 

Tbc'jJIjrors weic 
about 4* each 
way, and the , ^ 
north end tki 
needle deviated 
as if repelled by 
(he ihig's head. 
Sec. • 


J 1** $2' AM 


’ E point 


Head ESE. 

Le Goographe 

Rocks - N55®to71‘’E 

- N 4- W after tacking N 9® W 
n point - S 32 £ - S 40 £, 

//tfadSEb.E. IleadW. 

April I4lh, pn point rocky, 

inner part N 39® E, after tacking N 30® £ 
— pro- 

jecling part N 67 E - N 59 E 

Furthefi vifible 


Other obferva- 
t*ons. 


S)** 29* AM 


extreme from 

deck - S 51 E 


S 55 E. 
i/md SW b, S. 


Head ENE. 

April 15th, Ibeweflern 

J part - N 15® W. after tacking N 21® W 
11** JO' AM I A peaked hum- 

^ inSkk - Nl9E >* Nl5E 

— Furthefirxlreme 

from de\|k S 53 £ - S 61 E 

— Centre of a D^ked 

Tandy patch » E - E 5 N, 

Variation per amplitude April 1 

15, AM, taken with the fur- > 4® 8' E, flop’s head being S. 
veying compafs 3 

April 
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loif 


April 15lh, 

S’* PM 


Limits of eir«r 
in obfKi vini; 
be Slings on 


The peaked 
hint) mock 
Vi Former ex- 
Ireme, a 
projeflion 
Naked (andy 
patch, dii- 
tanl 3^ - 

t 


Head E? Head SW b. S. 

N 12® after tacking N IS® W 


S 59 E 


N33 E 


\ 


1 


6t E 


N3l E. 


They may 
amount to two 
or cvrn three 
degrees. 

Rcfults fimil.ir 
TO thole firft 

£ JteJ. 


Prom fome little change of place after lacking the fhip, and 
from the part whofe bearing was let not being perhaps the 
individual fpot in both inftances, the difference between the 
feparale bearings in any let will not be always the fame: to 
ilicfe caufes for error alfo may be added inacurracies in taking 
the angles ariting from the motion of the (liip and compafs, 
from the view of the object being obftrodted by the riggieg* 
marts, or fliip's upper works, and from too much hafte to get 
the bearings before the (hip’s place was materially altered. 
Even in the Table of azimuths and amplitudes greater accuracy 
than one degree nnifl not be looked for; and in (liip-bearings 
two or even three degrees is not, I believe, too great an 
allowance tor error, unlels in very favourable circumfiances. 

- Without attendiiig to fmall difl'erences, it is evident lliat the 
bearings correrpond w'lth the oblervatlon in requiring a lefs 
call variation to be applied when the (hip^s head was cafterly, 
and a greater when it was to the wertward, in order lO get at 
the true diredlion of the object *. When examining the north 


* As a fpccimen of the plan T followed i|i protrafrting fi|ch betrr- 
ings as the above, take tlic fet of April 15, A^M, when the true 
vaiintion appears to have hetn 4“ fl. On tliC fiilt bearing the fliip’s 
head was fix points on one title of the merid^.n, and on the fecond 
it was three points on the other fide, tlie inyin is one point apd an 
half on tlie call fide ; now for this one j^int and an half 1 allow 
1" of error, whitli. as it is on the catli'iide of the meridiaii, and 
the vaiiation is catteiJy, nuift he.fiihtraacd : the variation then to 
be allowed iipcn the mean bttween t!»e bearings before and after 
fatking will be E, frem which the true bearings will itand as 
follows; 



Differences in the magnetic needle. 

and eaft coafts of New Holland, I always endeavoured (o take 
the angles'on fliore wiltia Trouglilon*s portable theodolite* 
; and to obferve for the v/iation in the fame pkces, that all the 
errors might be dqpeAwaj or correfled; and as I was fre- 
yquently W]:unate en<^h lo carry on my furveys in this manner 
I for weeks together, fi(lances that might corroborate or contra. 
«did tlie^preccdinait^arks are neither very numerous or pointed; 
the following arMhe moft remarkable: 

__ » \ 


April i 5th, A M 7 IT weftern part ‘ - - N 15 * E 

]l'‘ 50'i A peaked hummock - N ^0 E 
— Furthed; extreme from deck - S 54 E 
—■ Centre of a naked fandy patch - E Of S. 

In the fame manner upon iingle fets of bearings 1 was obliged to 
allowa variation dilFerent from whatl fuppofed the true to be, ttnlcfs 
the fliip’s bead was jiearly north or fouth ; but, that I might pro¬ 
ceed as little upon conjedure as poflible, 1 always endeavoured to 
get obiervations for the variation when the flilp's head was in the 
fame direflion as when I had taken or wilhcd to take a jurticular 
fet of bearings, and I then allowed that variation exactly, what- 
evci it was. The perplexity .infingfromdlfagrecments in bearings 
was by thefe means much alleviated, and happy agreements wore , 
freyncntly pioduccd, when, without fuch corredions, there was 
nothing but difeord. 


TAPr 



*1 ABLE cf chfcned Fnviations of the Cvnipa/Sf and of the Infuence of the Ship's Pojition upon them 
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In the latfer thefelobfervations, the difft;rence> arifing 
from a change in'llie dijJ^dtion of head is lefs coofi- 

.derable than’ in the higjrer latitades indeed^ on {fpproaching 
the line of no variatio^pon the foutb coaft, the differences ki 
tthe varj^OQ were finaller thah before and afterwards; but , 

Y that thefe ditferenca thall be greater in a large variation and 
/s land^ in a^^4e]^doth ptaees being equally drftant from the 
ni^netie pete, iftwill not venture, to afiert. The inferences General inft- 
thai I think drawn from the above obfervalions Jj,^*** 

«p& M fbitpw^ That there was a difference in the diredtion fo^ni to deviate 
of the maignftiic needle on board the Invefligator when the 
iiip^ bead poised to the eaft, and when it was directed weft* was eafterly or 
tftra^ 2d. That this difference was eaAerly when tJie fhip^s ^efterly ; the 
head was pointed to the weft, and wefterly when it was eaft. Ifrom the 
3d, That when the (hip's head was north or foulU the needle ^'P'* head than 
took, the fame difedbon or nearly fb that it would on fhore; and de^iatiM WM***^ 
Slewed a Variation from the true meridian, which was nearly propwcionai t* 
the medium between wbal it Slowed when eaft and when weft. ^ 

4tn. That (he error in variation was nearly proportionate to the N. orS. 
the number of points which the ftiip's bead was from fhe north 
•r foHth. Conftant employment upon pradlice has not allowed 
me to become much acquainted with theories, but (he little 
information I have upon tlite fubjedl of magnetifra has led me* 
to form fume notion concerning the caufe of thefe differences, 
and although moft probably vague and unfcientific, I truft for 
the candour of the learned in I'ubraitting it, as well as the 
inferences above drawn, to their judgment. 

}ft. 1 fuppofe the attradtive power of the different bodies in Theory pr»< 
a fliip, which are capable of aftedling the compafs, to be col- irin Tn 
ledled into fomethiqg like a focal point or center of gravity, the liip adts 
and that this point is nearly in the center of the fliip where the 
Slot are depofl^, for here the greateft quantity of iron is col¬ 
lected togeiherX 

2d. I ruppofe\his point to be endued with the fame havhg a differ 
'kind of atlradlioij as the pole of the hemifphere where 
(he (hip IS ; confeqiKntly, in New Holland the ibuth end ihip iii near the 
of the needle wouldVe attradled by it and the north end?*" s.poicof 
repelled. matfoctiftn. 

Sd. That the attradkive power of this point is fufficiently 
ftrong in a (hip of war to interfere with (he adlion of the 

magnetic 
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magnetic p0l«;E Upon ^ cpmpafs placed upon dr in the blrv»- 
nacle. 

If thefcPfuppofitions are confiftenlwilh the, laws of mag- 

netifin, cftablillied by experiments, \ judge that they will 

account for all the ditierences above nXiced $ for thp InterfC' 

rence will necellarily be nioft perceplfcle upon a compalst 

when the attractive point is at Vfght'angiiM to the ma^netie. 

meridian, that is, when the ihip’s head iae^'ot w^i andwtU 

altogether vnniih orjrbecome inipefic^triiS&iv^en'ibe attradive 

-point and meridian coincide, or when the head ja north 

Iftfercflce* from or louili. That lire power .of this point flunild become lei's as 

the fliip increales her diftance from the magnetic pole has not 

indeed entered into my fuppofltions; but it may pnc^Htbly be 

true, and is indeed alnioH: a necelTary confeqaence of the 

that the affeAs iecond I'uppoittion, If the above hypothefis, fo to call it, be 

iboiild liavc a follow, that tlie differences i nthe variation of the 

eontraiy direc- ' . i n - » i j 

tion in north magnelic needle, anfing (rotn a change m the fliip s bead, 

ought to be diteCify contrary to Ihofe before recited, when the 

Hiip is on the north fide of the magnetic equator, for the 

north point of the needle fhould then be attracted, .and 

the fouth end repelled. 1 have no obfervations which are very 

decifivc upon this head, but tjiofe that were taken on board 

* the Inveitigalor i'eem to befpeak that as U is fd^ they are as 

follow. 


bdtude. 
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DIFFERENCES IN THE MAGNETIC NEEDLE. 


Remarks and 
obfcrvations on 
the fame law. 


Thefe obfervationsy particularly ihofe of July 58, feem to 
be decitive in (bowing that the varntion more wefterly 
when taken upon the binnacle of a (^p whofe head is weft* 
ward in north latitude, than when obferved in the center of 
the (hip, which is a tlrong conhrmaiion «>f the fuppuiitions 
before given ; but the ohfervations on the change of the (hip's 
head are loo few to be faiisfaftory. Aiinoft every fea officer 
can tell whether he has obferved the irariation of the compafs 
to be greater when going down the Englidi Channel than 
when coming up it: fand indeed it would be very eafy for a 
(liip lying in harbour to afeertain (he point beyond cpntroverfy. 
Should this point be wt;II cfiablilhcd, 1 think it would follow, 
that from a high foulh latitude where the differences are great 
on one tide, they are moft likely to decreafe gradually to the 
equator, and to increafe in the fame way to a high north lati¬ 
tude, w'herc they are great on the other tide; thus the (mailer 
differences on the noith coaft of New Holland will be accounted 
lor. 1 (hall leave it to the learned on the fubje£iof magnelifm 
to compare the obfeivaiiotis here given with thofe made by 
otheis in differetit j'^arts of the earlli, and to form from them 
an hypothclis that may embrace the vv!)ole ot the phenomctia : 
the opinion J have ventured to offer is merely the vague con- 
jedure of one who does not prol'cf'. to underfiand the fubje^, 
Jnftanceflof the Some account of the magnelifm of Pier Head, upon the l aft 
Sed ^ ew Holland, may not perhaps be thought an unap¬ 

propriate conclulioii to this J'apcr. J was induced loaltend.to 
this from the following paffago in [Jaw kesworth, Vol, III. 
p. 120. “ At fun-rile I went afljnie,” fays Captain Cook, 

** and climbing a confulerable hill," Pier Head, I took a 
view of the coaft and the illands that lie off if, with their 
bearings having an.a/.imulh compafs with me for that purpole; 
but I obferved that ihe. needle differed very cpnliderably in 
its pofition, even to thiriy d^-grees, in fome t/ices more, in 
others let's j and once 1 lound it differ fi^n ilfcJl no lefs 
than twm points in the dillance of four teeny cel *. 1 took up 

fome 

In a fet of angles taken near the heaij/Cf Arnhem north bay, 
on the weft tide of the guljih of Carpentaria, I found the needle 
of the theodolite had been drawn 50* from its proper direction. 
The fliore confided of grams of iron oie caked into a flony niafs*; 
and a piece of it, when applied tu the needle, drew it fix or eight 

\ degrees 


magaetirm. 


Pier Head. 


Local deviation 
of the compafs 
ns far as 50*. 
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io.me of the 'loofe flone^ that lay upon the ground, and 
applied (hem to 4he nuc^dle, but they produced no efieft; 
and 1 therefore concluded lliat there wa» iron ore in the hijls, 
of which I had remarked other indications, both here and in 
tlie neighbouring pafts. 

On landing at Pier Head I found the ftones lying on the The aatbor's 
furface to be porphyr5-, of a dark bluifti colour; but although 
I underfland this (pecies is ufually found to polTefs foine 
magnetic power, a piece did not produc^ any fenfible cfTecl 
upon the needle of the theodolite when applied to it. In the 
following obfervations the theodolite always flood about four 
feet from the ground, that being nearly the length of its legs. 

I hrft took &n cxtenfive fet of beaiings from the top of the 
hill, amongft which were two flallons whence Pier Head had 
been before fet. 'Phe firR, called Extonfive Mount, diflant 34 
miles, differed from its back bearing 4® 35'' to the right, and 
the fecond, idand a, diftant miles, differed 4® 45' the fame 
w’ay. I now moved the theodolite three yards to the wed ward, 
and the fame two objects bore 2® 10' to the right of their back 
bearing ; on moving it three yards to the fouth-eadward from 
the firft place, they differed 2® to the left; and on moving the 
theodolite four yards to the northw’ard, the fame two obje6ls 
boie I** 10' to the right of their back bearings. On the fol-, 
lowing morning I determined to try the magnelifm more par¬ 
ticularly. Taking the thedolite and dipping-needle, I landed 
upon the djore of the Head, whence the lop of the hill bore 
N 50*^ W, about one-third of a mdc. The variation of the 


degrees from its tlii'e(5l:Ion, but it then fwung back to Its error of 
/)0* where it was ftaticnary. In Atnhcm louth bay a fmall piece 
of fimilar done diew the needle of the theodolite entirely round, 
yet the bearings taken In this place did not (how any difagreemenc 
from the variatiVi and bearings taken in the rieighbouring places, 
where the ftone oU nor produce any fiich cfFcit. In moft places 
on fliorc,' where 1 1? d occafioii to take angles, it was my praftice 
to try the effeft of a^iiece of the done upon the theodolite, in order 
to detect the prefence «f iron oie, as well as on account of my 
*furvcy. It commonly Irappened that no eff.tt was apparent, but 
vet 1 could not truft implicitly to the anglet, (particularly on the 
main land,) unlefs obfervations for the vaiiition were taken before 
the inftrument was moved, or I had a back bearing of fome ftaticn 
wbeie fich obfervations had been made. 


K 2 * 
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BIFFBRBirCEB IN THE MAGNETIC NEBDLE. 

theodolite in this place I obTerved ^ be 8^ 2''£, and the 
incimation of the foath end of the dipping needle 50.® 50', the 
needle tioodf vertical when the face of the indrument was 
S 2** £. 1 then took the following bearings: {Ixtenfive Mount 
lOh^ 30', the fame exa6iljr as by back bearmg. Doubfo ?eak 
143^ 30'; from hence I rowed round the Head, and landed 
pn a rock, whence the top of the hill bore^ SSW dne^fixth- of 
a mile; Extend ve Mount bore 1)0® 14', the inclination of the 
dipping-needle 50® (?9'. and the needle flood verlfo^l when 
the inflrument faced S 3® £. Thus the diilbrence was 1^® in 
the horizontal, and f® in the vertical diret^ionr of tile needte. 
Afcending the hill, I made the following obferVatrons on the 
top; Extendve Mount 113® 50^, a ifland 133®^52', Donbfc 
Peak 148® 32'; the inclination of the needle was 53® 2f)', andl 
is flood vertical at S 3® E. The differences here are 5* lO' in 
the horizontal, and 2** 30' in the vertical diredlion, front what 
the needle flood at in the drfl morning's place. On moving 
ten yards SSE,4he bearings were, Extendve Mount 103® 44?', 
Doable Peak 143® 25'; the inclination was 52® IS', and the 
needle was vertical when the inflrument faced S 5® W. In this 
4tb fet of obfervations, the horizontal dirc6linn of the needle 
is only a few minutes different from the drfl place, but the 
vertical diredlion is 1® 28'. From the top of the bill I now 
moved twenty yards to the north-eaAward,, when Extendve 
Mount bore 110®, Doable Peak 144® 42'; the inclination of 
the dipping needle was now 50® 35', and it flood vertical tA 
S3® W. Thus it appears that the polarity of the magnetic 
needle is mod interrupted at the top of the bill, both ac¬ 
cording to the theodolite and dipping-needle. Whether this 
may arife from fome particular magnetic fubftance lodged in 
the heart of the bill, or from the attraflive powers of all the 
fubflances which compofe Pier Head being/.entered in a' 
flniiiar point to what 1 have fuppofed to take r^ce w'ith alt the 
ferruginous bodies lodged within a Ihip, J^all not *attemp( 
to decide. The greater differences in the horizontal dire4boii 
of the needle ohforved by Captain Cook, might have arifoo 
from his udng a common azimuth co^pafs, which was pro- ‘ 
bably not further elevated from the ground than to be placed 
on a flone. 

MATTHFAV FLINDERS. 

fjle of France, 

March 5lh, 1304. 

Letter 



SMVT IN WMIAT. 


Letter from Mr. Robert Harkur, <Aa/ the Smut in 

Wheal exifti in t^e Seed, and is greatly remedied by lAme 

feeping. 

. . Ti< Mr. NICHOLSON, 

SIR, ' Chobham, January 1, td06. 

Little cooverfant in agricultural affair's, I am yet to 
learn what enc^uirtea have been made into the nature and 
caufoH of the difeaies of grain. 

If the following communication on the difcafe of wheat, 
known hy (he xuime of finut, contains any tiling new, or may 
lead lo farther inveHigation; an early iniertion of it will 
greatly oblige;. 

Sir, 

Your obedient bumble Servant, 

R. HARRUP. 

Different catifes have been*affigned for the produflion of Caufet ufuallf 
fmut; fome fuppoiing it lo arife*from loo great an abundance 
of water (hoots, others from intemperate feafons. , 

A writer in a refpeSabie publication (Irenuoufly contends 
in favour of the latter opinion. 

He informs us, that brine, pickling, liming, change of Intemperate 
feed, and feed of one year old, and upwards, avail t'o^hing. 

In cold wet fummers, lays he, the fmut prevails notwith(land>'tbe feed avaib 
ing the ule of every means which invention hath urged or 
ingenuity, pradiced. After a number of obfervations, he 
continues, ** to fum up the whole of this matter, it Teems as 
certain as de^onftralion can render it, that the fmut is not 
owing to any ol^lecl or imperfedion in the feed, but entirely 
to feme corrupl-brealing principle in the atmofphere, in the 
blowing feafon, which blights and deftroys the grain in fome 
ftiape or other, a&cording to the time it has been blowing, 
when it is (Irock wit^^lhe blight.” 

On.the contrary, it would appear from the accounts of thofe Pra&ica] msa 
who have tlie moft frequent opportunities of making ob- afcrito 

, . , , . C r . • • r J ittothefe«d, 

fervations, that tbe primary caule of Trout is in the feed. 

All the farinet 4 l^have converfed with on the fnbjed, are 

decidedly • 
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/ decidedly of opinion, that fmut in the feed will produce fiput 
and ufe^epata- in the crop, uniefs certain means are ufed to prevent it. With 
tions., this intention I have fomewherc feen a variety of preparations 

recommended, in fome of which arfenic'was one of the in« 
gredients. The farmers in this neighboifrhood preg,are their 
■ feed wheat in one or other of the following methods. 

Formerly the wheat was immerfed ab'but twelve hoars in 
a Hrong foiulion of common fall in water, and afterwards 
dried by mixing it with a fufficient quantity of lime newly 
flaked. ' 

Of late years, in place of immerfing it, they ponra quantity 
of the falinc folution over it on the door, and after mixing the 
whole well together, dry it with lime as before. 

Another method which is now pretty generally adopted, is 
^th lime water which no fait is uled. 

A quantity of boiling water is poured upon quick lime, 
and kept conftaiitly ftirred till the lime is reduced to powder, 
when it is immediately mixed with tlic grain. No great ac¬ 
curacy is ufed in afeertaining the proportions; five or fix 
pounds of lime, and three gallons of boiling water are about 
fuHicient to prepare five bullfiels of wheat. In reafoning 
a priori, one would be apt* to fuppofe, that the vegetative 
powers of (he grain would be materially injured by this 
boiling compofition, but experience proves the contrary. 

Amidfl this diver lily of opinion on the caufe of fmut, I 
wiQied to afceriain the truth, if poffible, by experiment. 
Accordingly, fu early as December 1798, I mixed intimately 
together equal meafures of found wheat and grains confiding 


Steeping in 
brine: 


wetting, 


o'r treatment 


Etpetimrnt. 
Equal meafores 
of foand and 
fmutty wheat 
were mixed. 
Half of this was 


fteeped in brme entirely of Imut. The heap was then divided into two equal 
fortweivchours, <>f them was pul into a faturaled folution of fait 

prepared. water tor twelve hours, and then mixed with quick lime. 

The other part was fubjefted to no preparation whatever. 
Five or fix days afterwards they were both plated in drills on 
Both parcels ^ foulh border, about nine or ten yards ap^. Both parcels 
were planted, came up about ihe fame lime, and while in blade, no didfer- 
cnce could be perceived. While the earSvas yet inveloped 
■by the blade, 1 cautioufiy opened of both crops, and 

in foinc of that whicli had undergone no preparation, a con- 
fiderabie difi'erence was obfervable. Some of the embrio 
grains were opened, and in place of a milky juice, they con¬ 
tained poly a fmall quantity of a whitiih fqbfi^ncc, in which. 
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by tlic help of a common magnifier, I could readily dif-The unprepared 
‘tinguilh from one, to three or four black fpecks in u,^ga*t^hy*pro- ' 
When' r!ubbed between the fingers, a faint ftnell of front was duft. ^ 

• erhitted. I'he ears which were exanrnicd, and had this ap¬ 
pearance wtjre marked, and afterwards proved to be Trout. 

When, the crops came out in ear, it was eafy to diftinguifli Smuteafily 
the fiuut from the wheat. At the turn* of blowing no blotrom 
whatever appeared on the finut ears, and the weather proving 
tempefiuous at that time, the bloiTuni was frequently wafiied 
off the wheat ears by heavy (bowers, ynd as often renewed. 

Both pieces were cut at the ufual time, and upon a careful *Thtprtparti 
examination, that vJiieh had been fubjecitd tO no preparation , , 

confified of warty twn-thtrds of finut ears, the remainder being unpnparei * 
tolerably good wheat. In that which had been prepared, not afi^dfmuttygmn, 
fingle fniut-bull could be found. 

An accidental occurrence may be mentioned in corrobora- An accidental 
lion of this experiment. Happening to pals through a fmall 
field of wheat jufi before the commencement of the barvefl, fined to a part of 
I was flruck with the umifual quantity of I'mut in one part 
■of it. On clofe exitnination, 1 found that this extraordinary with unprepared 
crop of fiimt ended abruptly in a line along one of the (urrow.s, 

The other parts of the field had much tlie lame appearance of 
others in tlie neighbuijrhood; a few fmut ears fcaltered 
Ihrough it. Upon enquiry 1 found, that the feed with whj^h 
fhis field had been Town, running (liort, the piece fo abundant 
in fmut had been Town in feed which contained a cbnficlerable 
■quantity of fmut, and had undergone no preparation, only 
fprinkling- it with a little fluked lime immediately before 
lowing. 

The difeafe of fmut is entirely confined to the grain. The SmutafFefts 
firaw and every other part of the plant is found, and arrives 
at the natural fjsse. Smut ears are Jiaring, and of a dirty Defeription of 
whitidi colour, inclining to blue, at the time when healthy * 

ears are of bright yellow. Their odour is fixtid, and not 
inaptly compared to that of fiale lobfiers. Part of an ear is 
not unfrequently found to contain finut, while the other parts 
are filled with found wheat. 

Difeafed grains'^have more the globular form than (bofe of 
found wheat, which is perhaps the reafon why they are called 
ImuUballs. The Ikin is lltrivelLcd and of a dirty brownifh 

hue 
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The duft of 
fmut confiftE of 
globulcsy ^ 


lieavier than 
water t 


!n which they 
produce animal* 
cjileij 


which are not 
hilled by fait: 


hue, without any perforations which can be difcovered by 
a high magnifying power. The whole of their contents, in* 
a recent Hate, tire a blackilh foil fubllance with a few Oilning 
fpccks, which clifappear when dried. 

When kept Tome lime in a dry place, this fofl fiibilance is 
in the form of a fine dud or powder, of a Sark brown colour 
when fpreail out <»n glafs or talc. The^ microfeope thews 
c;acli of thefe minute particles to be well formed globdles, 
Ibi^ewhat larger lh<in the fanguineous. 

They are fpecihcally hea\'ier than water with which (hey 
readily mix but foon fubddes, fiifTering no change .by being 
kept in that fluid. In the beginning of September,Isft, 1 in* 
fufed fome of the powder in water in a watch-glafs. A few 
hours after 1 difcovered by the microfeope, in a drop of itre 
fluid a few animalculic. Upon examination next day every 
drop of the liquor contained innumerable animalculse, 
generally very minute but fome a flze larger. After ttanding 
expofed fome days, the water evaporated, and an hour or 
two after the addition of frefli water every part fwarmed with 
animalculae, moving nimbly in all diredions. While viewing 
them in the microfeope they fuddenly became motionlefs 
ovring to (he evaporation of the drop of liquid ; on adding 
a drop of frefli water, they inflantly revived and beg^n the 
fafne lively motion. A quantity of fait fuflicient to falurate 
the water was then added to (he mixture. Upon examination 
about tw'cnty hours afterwards, I was much furprized to flilil 
the ittiimalculm as numerous and lively as before the addition 
of the fait. 

The watch glafs with its contents, after '{landing negle{Sed, 
on a flielf expofed In the effluvia of a variety of drugs, till 
the latter end of November, was again filled with wafer, 
and placed near a fire, placing at the fame lime by it a 
flmiiar glafs, containing fmut powder and frefb i^ter. They 
were both frcqucnliy examined for fome dayy'but without 
difeovering any autmalculae. My attention being called off 
by other avocations (hey remained unnoticed about eight 
days. The glafs which contained (he infufion with iiniple 
water was quite dry, and only a froali quantity of fluid re* 
)nained in the other. A drop being examined in the micro? 
fcope by a fingie lens of a high magnifying powcf, wps found 

to 
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Ut fwarni sniiniilcalaE;. Both glaflTes WerE now filled 
Wiih ireilf w^er^ aitd placed finder inverted jars. Being 
eKamined' two days after, each of them fwarmed with lively 
aninialculse. While viewing them, a fitiail particle of lime L*™* water ^ 
water was addcU fp the dropf which proved injtantlif f^ul, maktlee'^m 
at leall*all motion ceaCed inflantaneoiifly, and was not re* * 
newed. , ' 

Among other inferences which may be drawn from 
preceding fedls and obfervations, are firfi, that the caufe of bad feed, 
fiimt is in -tl^ feed, and that fmut produces fmut in the crop, and lime water 
At the fitme time it is readily admitted, that certain feafons **• 

are moire Ikvodrable to fmut than others, which can only be 
coiffidered as a fecondary caufe. 2. That lime ufed in the 
manner above mentioned, prevents fmut, if not entirely, at 
lead fu far as not to piove injurious. 

Is fmut occafioncd by ariimalculre? Some of the foregoing 
fa£ls feern drongly to favour the idea*. 


V. 


On the Difcovety of Palladium ; with Obfervations on other Sub^ 
Jlances found with Flatina, By Wji.^iam Hyub Wol¬ 
laston, M, I)., See. R, S f. 


Laving fome time fince purified a large quantity of platina Thj: principal 
by precipitation, 1 have had an opportunity of obferving various p^lent mcmoic 
circumflances in the folution of this fingular mineral, that have is palladium, 
not been noticed by others, and which. I think, cannot fail to 
be interefiing to this Society. 


** Mr. Nicholfon will readily perceive that the fubjeft is not 
near eabaufted. If future inveftigation (hould prefent any thing 
worthy of communication on the fubje£t, Ihould Mr. N. deem 
I'uch deferving a place in the Fhilofophical Journal, he has only 
to mention it in a marginal line. 

Anfwer, The difeftfes of corn form a fiibjcA of fuch h gh im¬ 
portance, whether confidered in an economical or fcientific point 
of view, that 1 muft confider it a duty to pay the moft marked 
attention to whatever may tend to elucidate it.—N. 
t Philof. Tranf* 180.>, p. 3ii6, 

As 


• / 



ON PALLADIUM. 



As 1 have already given an account * of oncz-produ^l ob¬ 
tained tVfun (hat ore, which I cun/idered as anew metallic 
fubftance, and denominated Rhodium, I ftiall on tlie prefent 
occahon confine my felf principally to tliofo proce.ires by which 
I originally delected, and i'nbieqncnlly obtained another melai, 
to which I gave (he name of Palladivni^ from ihfi planet 
that bad been ddeovered nearly at the^ fame time by Dr. 
Olbers. 

Ill llie courfe of my inquiries 1 have alfo examined the 
many impurities that are ufaajly mixed with the grains of - 
platina, but 1 fliall not think it neceffary to deferibe niinutely 
tubifances which have already been fully examined by others. 


Ure of iritiium, 
refcinjbles that of 
filatina} but is 
inlbluble in 
aitro-murlatic 
acid; 

grain j, 

harder to tbc file, 
not malleable 
and peculiar in 
their fracture : 


much heavier 
I ban the grains 
of platina; 


of which metal 
they contain 
none* 


I 


§ I. Oi c of Iridium. 

I muft however notice one ore, that I find accompanies the 
ore of platina, but has polle d unoblVrvcd (lom its great re- 
femblance to the grains of platina, and on that account is 
fcarcely to be dillinguiflied or feparafed from them, excepting 
by folulion of the platina; for the grains of which I (peak 
are wholly infoluble in niiiro-murialic acid. When tried by 
the file, they are harder than the grains of platina; under the 
hammer they are not in the lead degree malleable; and in the 
fraflure they appear to confift of lamincc pofTeffing a peculiar 
luftre; fo that although the greater number of them cannot, 
as 1 have before obferved, be diftingiiifiled from the grains 
of platina, the laminated ftriiflure fomclimcs occafions an ex¬ 
ternal form by which they may be dele£led. With a view 
to be abfblutely certain that there exift grains in a natural 
Ifate, which have not been detached by folulion from the 
lubftance of the grains of platina, I have feparated from the 
mixed ore as many as enabled me to afeertain their general 
com pofi lion. 

Their moft remarkable quality is their great fpecific gravity, 
which I have found to be as much as 19,5, w hile that of the 
crude grains of platina has not, in any experiment that I have 
made, exceeded 17,7. From thiscircumflancc it might naturally 
be conjectured that tliey contain a greater quantity of platina 
than the grains in general; by analyfis, however, they do not 
appear to me to contain the fmallefl quantity of that metal, but 

i * See our Journal,. IV, 107, 
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lo be an ore confifling entirely of the metals that were found 
by Mr. Tennant in the black, powder which is extricated by 
Iblution tVotn ihe grains of platinai and which he has called 
Iridium and Ol'inl^m. But, fince the fpecihc gravity of thefe 
grains ib much exceeds that of the powder, which by my ex> 
penments has appipared to be, at the utinoti, 14,2. 1 have 
ihoifgbt it might deferve inquiry whether their chemical 
compotition is in any refpedl different. For this purpofe I 
have Telexed a portion of them, andT have requefted Mr. 

Tennant to undertake a comparative examination, from whofe 
welt known Ikiil in chemical inquiries, as well as peculiar 
knowledge of the fubje^l, Ve have every feafoii to expedl 
a complete anal} fis of this ore. 

§ II. Jlj/acinths, ^ 

Among thofe bodids which may be leparated from the ore Very fmall hya- 

of plalina, in canfegiience of their lefs fpecific gravity, by a ninths found 

* ' ^ r , , j /- . r „ among the plan- 

current of water or of air, there may be difcerned a I mall tina grains j 

proportion of red cryltals To minute, that 100 of the largefl 1 

could collect weighed fcarcely of a grain. The ijiiantity 

which I poffets is confecjucnlly too fmall for chemical analyfis; 

but thfdr ph)fical properties are fuch as correfpond in every 

refpeiSl with thofe of the hyacinth. I was firft led to compare 

them with that Hone by their fpecific gravity, whidi 1 con- 

jedfpred to be cunfiderable from iheir accompanying other 

fubftances, that appear to have been collected together folely 

ty reafon of their luperior weight. • 

Like the hyacinth, thefe cry flats lofe their colour imme> 
dialely and entirely when healed ; they alfo agree with it in 
their hardnel's, which is barely fufficient lo fcralch quartz, but 
is decidedly inferior to that of the topaz. 

The principal varieties of their form may be very well un¬ 
derflood'by defeription. 

Iff. In its mofl; fimple flate the cryflal may be confidered Varlericsof 
as a reilangular ^rifm terminated by a quadrilateral oblofe 
pyramid, the Tides of which foiuetimes arife dire£l from the 
fides of the prifin ; but, 

2d)y, The pofition of the pyramid is generally fuch that its 
(ides arife from the angles of the prlfm, In this cafe the tides 
of the prifm are hexagons. 

• ^ ?dly. It , 
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'Sdly. It is more ufual for the {>rifm to have eight iides ' 
by truncation of each of its angles, and at each extremity 
eight additional furfaces occupying the place of the eight 
linear angles between the prilin and terminating pyramid of 
' the fecond variet). The complete cryftal has then thirty-two 
iides. 

’ilhly. Tlie eight furfaces laft mentioned, aS' interpbfe4 
between the prifin and pyramid, are ibmetimes elongated into 
a complete acute pyxSamtd having eight tides ariting from the 
angles of an o^hedral prifm. 

•hleh prove the Thu third form above deferibud, correfponds fo enlirdy with 
given by the Abbe Hauy**as one of the forms of 4be 
, * hyacinth or jargon, that I have little reafon to regret my inabi¬ 

lity to obtain chemical evidence of the compotiliun of thefe 
cryftfis. 

Thofe, an4 other impurities, I ufually feparaled, as fer as 
was pradicable, by mechanical means, previoufly to forming 
the fuluiion of platina, which has been the principal object 
of my attention. 


Account of the 
treatmwtnf pla¬ 
tina. * ftcr the 
iftrit precipitation 
olr it by fal am- 
ixjo'iMC: ano¬ 
ther portion was 
thrown down by 
iron. 

This is called 
the firft metallic 
precipitate, and 
was again dlf- 
feived as the firft 
ore had been, 
and again preci¬ 
pitated by fal 
anmio&kc* 


§ III, Precipitation (f Platina. 

When a confiderable quantity of the ore has been dif- 
iuived, and 1 had obtained, in the form of a yellow triple 
fait, as much of the platina as could be precipitated by fat 
ammoniac, clean bars of iron were next immerfed in the/fo- 
lution for the porpofe of precipitating the remainder of the 
platina. 

For diflin£lion' it will be convenient to call this, which 
in ia6t cunlifis of various metals, the firft metallic precipilatcr 

The treatment of (his precipitate ditfered in no refpedt from 
that of the original ore. It v\‘as dilToived as before, and a 
portion of platina precipitated by fal ammoniac; -but it was 
obfervable that the precipitate now obtained was not of fo pale 
a yellow as the preceding. Neverlhelefs the impurity was in 
fo linall quantity, that the platina reduced fpm it by heat did 
not ditfer difeernibiy from that obtained from the pi|re(l yellow 
precipitate. 

I 

* Traite de Minerahgie, PI. XLI, fig. 17. ^ourn* des Mwth 
No. 26, fig. P. 
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At this lime 1 foand it advantageous to neutralize the folution The folutkm wu 
with foda, and^o employ a foFution of green fulphatc of iron 
for the precipitation of the gold, of which, I believe, a portion prefcnt^^preciji- 
may always be obtained from the mixed ore ; but I have ob- by folntim 
fervedvin experiments upon any quantities of mere grains 
crude platina carefully fblefted, that (he fmalleO; portion of 
gold cOuM not be detedod as a candituent part of the ore 
itfelf. 

Bars'.,of iron were fubfequently eiuployed as before for A fecona nw- 
rtcovering iho platina that remained diflblved, together 
-#ith ’thofe (ubilances which 1 have iince found to accom* down by ii-om 
p#ny it. 

The precipitate thus obtained, which I difiinguith by the 
name of the Ibcond metallic precipitate, was to appearance of 
a blacker colour than the former, and was a finer powder. 

As I was not at firft prepared to exped any new bodies, 1 
proceeded to treat the fecond precipitate, as the former, by Ib- 
lulion and precipitalton. But I foon obferved appearances 
which I could not explain by fuppofition of the prefence of any 
known bodies, and was led to form conje£loresof future difeo^ 
veriee, which fubfeqaeDl inquiry has fully confirmed. 

When I attempted to diflblve this fecond metallic precipitale 
in nitroomuriatic acid, I was furprifed' to firul that a part of I'l muriatic”*^*" 
refified the adioo of that foiveni, nolwithftanding^any varia¬ 
tions in the relative proportions or ^ilrength ot the acids 
employed to form the compound, andalthmigh the whole of this 
powder, had certainly been twice completely diflblved. 

The folution formed in this cafe was of a peculiarly dark This Iblutim 
colour, and when I endeavoured to precipitate the 
from it by fal ammoniac, the precipitate obtained was fmall tation by (al aoi- 
in quantity, and, inflead of being yellow, was of deep 
red colour, arifing from an impurity which I did not at that by iridiu, 
lime underfland, but which we fince know, from Ih^ experi- 
meats of Mr. DefcOtils, is occafioned by the metal now called 
iridium. ’ ^ 

The folution, inflead of being rendered pale by^jlie pred>* Prcdpi^tlon of 
pilalionnf ihe platina, retained its dark colour in confequence 
of the other metals tb^t remained in folution ; but, as I had by iron, 
not then l^rned the means of feparating them (rom each 
other, and as the quantity of fluid which accumulated occa- 
lioned me foUie hiconvenience, I liecoropofed- it by iron, as 

in* 
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Much of this 
bring rhodium* 
was infoliilblGi 


in the former inftance^* and formed a third metallic j^cipUate# 
which cduld more commotiioufl)' be refervecW for fu.bfequent 
examination. 

In this lall ftep 1 committed an error which afterwards occa- 
Honed me coniiderable difficutlyi for I fountf that a great part 
of this precipitate coniifling of rhodium was unexpe^edly ren¬ 
dered infoluble by this treatment* and rtTcmbled the rehduum 
of the fecond metallic precipitate aboveincntioned. 

As 1 have already ceynmunirated to this focicly, ih my Paper 
upon rhodium, the procefs by which I fiibfequently avoided 
tins didiciiUy* I Otall at prefent return to a previous llage 
of my progrefs, and relate the mvans by which I tirflt ob¬ 
tained palladium in my attempts to analyze the fccond me¬ 
tallic precipitate. 


§ IV. Separation of Palladium. 

bepam'ion of There was no difficulty in afeertaining the prefcnce of lead 
The*fe”cwid e ingredients of this precipitate, by means of mu* 

tiHicpiecipitate riutic acid, which dilfolved lead and iron and a fmall quantity 
contained Ie.«l, ^f copfier. It was equally eafy to obtain a larger portion of 
^ennccTpi'c * copper by dilute nitrous acid, with which it formed as ufual a 
cip(tableb> top- blue fuluiion. But when I endeavoured to exlradl the whole 
ijf the copper by a tlronger acid, it was evident, from the dark 
brown colour of the folution, that foroe other metallic ingre¬ 
dient had aifu been difTolved. 1 at hrfl aferibed this colour 
to iron; but, when I confidered that this fubftance had been 
more ilowly adfed upon than copper, I relinquifhed that hy- 
polhLri>, and endeavouring to precipitate a portion of it by a 
clean plate of copper, I obtained a black powder adhering to a 
, fnrfacc of plutiiia on which I had placed the folution. As 
this precipitate was foluble in nitric acid, it evidently conlifted 
neither of gold nor platina; as the folution in (hat acid was of 
e rod colour, the metal could not be either lilver or mercury ; 
and as the [ recipiiatipn of it by copper excluded the fuppofi- 
tion of a'l other known metals, X had rcafon to fufped the 
prelence of fome now body, but was nbt fully fatisfiod 
of its L'xihence until £ attempted the prsxiipkaliun of it by 
mercury. 

It was Crparated For this purpofe 1 agitated a fmall tjuantity pf mercury in 

by agitating nitrous foluiion pre\ imi(l) vvaVined, and obferved the mer- 

thtibluifon With cur\ to acquiie the conliflcnce of an amajgaq^. After (his 
* ^ • amalgam 



OK PALLiVDIUM. 


t^f^algarnliSllI been cxpofcrl to a red heat, there remained a which it formed 
. \^ite metal, whitjh could not be fufed before the blowpipe. It and*ihe mwcury 
gave a re-d folution a-i before in nitrous acid; it was not was drivenotby 
precipitated by fa I ammoniac, or by nitre; but by 
of poladi it gave a*yeIlov\' or orange precipitate ; a:ul in the 
<*rcler its affinities it was precipitated by nieictiry but not 
by filyer, * 

Thefe are the properties by which I originally diflinguiflied 
palladium; and by the affiftance of ihcfe properties 1 obtained 
a foflicient quantity for inv4*ftig:iling its natuie more fully. 

' There were, lioviever, various reafons which induced me to The procefs 
relinquifli the original procefs of foluiion in nitrous acid 3*’d 
precipitation by mercury; lor although I found the metal thus 
obtained to be nearly pure, the neceffily of agitating thefblu- 
lion with the meicury was very tedious, and the walle wavsalfo 
conlideiable; fur in tlie firfl; place it 1‘ccnicd that niiinas acid 
vsoulrl not extra^ ail the palladium from any quantity of the 
fecoml metallic precipitate, neither would mercury reduce the 
w'hoje of what was fo diifulicd, 1 therefore iubniluled a 
procefs dependent on another of its properties, I had oblerved 
that this metal differed fiom, plalina in not being priu ipilated 
from nilro-muriatic acid by nitre oi by other fu'ts coniaiiiing 
poiafli; for although a triple fiilt is tliu.s formed, this (alt is, 
extremely foluble, while tiial of [ilalina, on the contrary re¬ 
quires a large quai)tity of water for its iolulinii. O^i timt 
account a compound rncuftruum confifting of nitrate of potaih 
ditfolved in muriatic acid is unfit for the folution of plalina, 
but diifolves palladium neaily as well as common nttro>mu- 
riatic acid in which there is no potuHi [irefeut 

III five ounces of muriatic acid diluted with an equal quantify and a folvenr 

of w.Uer, I diffofvcd one ounce of nitre, and tiirriied a foivenl vf 

, . rrjunaCic acior 

for palladium that polFeffijS little jiuw'cr of acting on platina, nirh nitre was 

fo tiiat bv digefling any quantity of the fecond metallic preci-the fe- 

piiaic tdi there appe.ired to be no farther action, 1 procured tion fr^*wWch 

a foluiion from winch by due evaporation were formed cr\ flals it takespalla- 

ofa triple fall, coniifling of palladium combined with r^ruri^tic 

acid and poiafli. Tlicfe are tiie cryfiah which 1 have on a tIis folution 

• I have foun lthat gold may all be tfiffolveJ wir'i equal facility iri^ik^fufof pM- 
hy tbs fame folvent, and nearly i.i the fame pro})oriion. Ten grains palladium potaih 
of nitre added to a proper quantity of imiriatii acid are fufficient ««<^nturiauc 
t'jf fixteen grains^of either gold O' paliadiutii. 


former 
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/brmer occafibti* mentioned as^ extiibking a ^ry 
if, , . contrail of colomr^^ being bright gremtwhea feen tranverfefirt 

but red in the dire^.ion of their axis $ the general afped, 
however, of large cry (I'als Is dark brown. 

From the fait thus formed and pitrjifiedP ^;a%ond cryf- 
tallizattpi), the metal may be precipilt^ by iron 

dr .by'ainc, or it may be rendered fo by*fubf<^u^^^^|^liioti 
^8^"•murialic add. ’ 

'' ■ " / ’ ^ \i.. 

.§ V, Returns/i>r thinking Palladium a Jimpk 

ThatmllttUom From the coniideratiprt of jArsmlt alone I thought 

Atbftance combined in it with mmsa^^af 

* po(afl) was a fimple tnetah fo^l know of m injiancejn chatty 
in forming a a dijlindljf (f't^tUztd Jhft cantamng more 

tlHaed^fait with bric tmd. I nevcrthelels eitdeavbit|r^ ^y aibit- 

bares and an able courfc of expefiments to obviate all probable pbjo^ions* 
•'**** After examining by what acids it might be dftTolved aod.by 

its combinations vvhftt reagents it might be precipitated* f ^combined it With 
fcpaiation with- metals, with platina, with goldv^^with 'Siveri ^i|irit|i 

copper, and with lead; and when I had recovered it fropi fta 
alloys fo tbrined, 1 hfcertained (half after every mode of trials 
it iliil retained its charadkeriftic properties, being foluhle in 

• nitrous ac>d,.and precipitable from thence by mercury, by gi^n 
fulphate of iron, by muriate of tin, by prutliate of potaln, by 
each of the pure alkalis, and hydrofulphurets. « 

The precipitate obtained in each cate was found to be 
iM^"*** reduoible by mere heat to a white metal, tltat, ex^'ept in very 
best* Itnall quantities^ could not be f^fed alone by the^loyypipe, bpt 

could very readily be faft;4,with fulphOr, wil^' arfenic, or 
with phofphorus, and in ii]^ other refpefls refembled kh* 
original metal. 

^ Whether It The only hypothecs, on whkh I thought it poffible that 1 
could bo deceived, arofe from the recoite^libn of the error, 
which fhbftiled for a few years, fefpc^ing the compound 
R)fmerly called (iderite. ft was poftihi*^ that ft^e metalljic or 
other fixed' acid might unite loo intimklely frith either a known 
w an unknown metal to be feparated by tite mbi^ common 
fimptc affinities. 1 confequenily made fucrh attcmi^s as ap* 
peared beft calculated to difunilc a compound fo coiilUtaled. 


•ut ebaage. 


•imI its precipi- 


vbschit 


• Phil. Trans. 180-t, p. 4^8, 


Habtog 
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Hkviit^ boiled the oxide with pare alkatii, and foand it to be The enide u not 
' Unelitired, I thiMjcht the affinibes of lima or lead ought be 
none likely to deted the prefence of the phofphnne pr ot <my 
known metallicacid; and accordingly 1 made varioas attempts 
by mariata and ni^-ate of lime, m well as b nitrate oflead, to 
efiedi a atecoinpnfition of4he fuppofed oompoun i. In the ex¬ 
periment on which placed the gimateft reliance, I poared 
liquid iqulilde of lime into a folption of palladium in aitro- 
mariatlc acid, and evaporated the mixture lo drynefs, intending 
thereby to oxpel any excefs oi aetd that*might have been left nv by poar'ng 
in the fiotoion, and to render etlher phofphale of lime, or any 
edtdpound of lime with a meldllic acid, infoluhie to water. The ° ’****”*' 
tefidnuni however was very readily diifolved by vrater, and * 

confided merely of luunate of lime aad muriate sof palladium, 
without any appearance of decompofition. 

When I found all myan4eavoar!» dtre^ed to that end wholly Hence the dir«.o- 
unfaocefBfal, 1 no longer entertained any doubt of this lob- 
iUnce being a new fimple metal, and accordingly pirblilbed a inhmg t 
concife delineation of its chara6ler; but by not diretding the ^ 
attention of cberoids to the fubfliance from which il had been 
oxtraifted, f referved to myfelf an opportunity of examining 
more at lelfure many anomatous phenomena, that had occurred 
to mb in the analyfis of platma, which I was at 4 lofs to explainj^ 
ontai I bad learned lo difiinguifli thofe peculiarities, that I 
afterwards found to arife from the prafenco of rhodium. 

f VI. AddHiomi ProperUts qf PaSadium* 

In my former Paper on that fubjeft I alfo added foma obfer- Method oSuBy 
nations of>on the propetties and mrighi of patladhun, defenbing 
only fuch a mode of obtaining it from platma aa fhoold avoid 
the introdu^ion of any nntieoeffiiry ingredient which might 
poffibly be mifinterpreted, and omiftod one of the mofi dif- 
tinguifbing properties of ptlladiiim, by means of which U may 
be obtained with the atmoft fiieitity 1^ any one who poffisfles 
afufficient quantity of the ore of plattna. 

a folulioB of jcrnde platiita^ whether rendered neutral by 
evaporation of redundant add* or faturated addition 
potalh, of fisda, or ammonia, by time or magnefia, bymereuty,^ma, riww/ 
by ooi^mr, or by koo, and alfo whether the platina hat or has *^*f*^* 
not been prempitsted from the folution by fal ammoniac, it ^ * 

merely neceflary to add a folution of pruffiate of mercury, for 

Veil. XIlL-j^Fu^aVARY, 1805. L the • 
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, the precipliatioB of Ihe paltadiaoi. Generally for a 

and fometimes for a fevr minutes, there will be no appearanoe 
of any precipitate | but in a tbort Ume the whole fotution be¬ 
comes flighily turbid, and a flocculent precipitate is gradually 
H«at difengagei formedf of a pale ydlowilh-white colour^ This piecipdate 
the puK nucal ^onfifti wholly of proffiale of paHadinm, and when healed 
more than one wUl be found to yield that metal in a pure itate, amounting to 
cwohnna.partof^[^l four OT five tenths per ixnt» upon tbequMitity df ore 
““"“^"^dilToIved. 


The pruifiate of dercury ii peculiarly adapted tp tfaO pro- 
eipitatienof paUadium, cxclofive of all other roelalt, ooaodoant 
of the great affinity of mereury for the pruffic acid, which in 
More mereury this cafe prevents the precipitation of iron er copper $ but the 
ment"iVproI mercury does not by any means influence the 

Sutt. quantity of palladium, for 1 have in vain endeavoured, in 

the above experiment on erode piatina, to obtain a larger 
quantity of palladium that 1 have flated by uiing more of the 
prufllate of mercury, or to procure any precipitate by the fome 


Tbr dccompo- 
fittun 18 by double 
affinity. 


Pruffiate of 
mercury ii the 
teft of paT'a* 
dium. 


means from a fotution of pure piafina. 

7'be decompofition of muriate of pallfu^fum by prufliate of 
mercury is not efleded folely by the fuperior aflinity of mer¬ 
cury for the muriatic acid, but is affifled alfo by the greater 
affinity of pruffic acid for palladium; for 1 have found that 
prufliate of palUdiam may be formed by boiling a precipitated 
oxide of palladium in a folution of pruffiate of mercury. 

Tiie prufliate of mercury is confequently a toft by which 
the pretence of palladium may be detofted in any of its folu- 
lions; but it may be Worth obferving, that the precipitate 
obtained has nojl in all cafos the fome properties. In general, 
this compound is afloded by heat fimilarly to other pruffiates, 
but when the palladium has been diflblvi^ in nitrous acid and 
preapitatod from a neutral fdation by pruffiate of mercuiy. 


the precipitate thus formed has the properly of detonating 
The precipita* heated. The itoUe is ftmiltr to that occafioned by firing 
non hotn a ni< an equal quantity of gunpowder, and aooordti^y the explo- 
'?*'**« *'^hwfaw attended with no mukaof violenpe ludefo occafioned 

fi^. by doTe confinement. The heat veqntfito for this purpofoss 

bmely fufficient to melt bifomtb, confequently is about 500* of 
Fahrenheit. The light produced is proportionally feeble, and 
can only be feen in the abfence of all other lijgfat. 


^ In 
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tn endtsavoiiring to diflfolve a piece of iMt1}adfafB*,in ftrong PdMhmt b 
Votourlefs nitri^ocid for the purpofe of forming the detonating 
pruifiMe* I found thatt althoogh the acid Aiorlly acquired a red tnc acid Md 
colour fiirrounding the metal, the adion of the acidf waaex* 
tremely flow, and I was furprifed to obforve a (a£i that appMrs 
to me Vholly fingulart the metal waa taken up without eny 
extrication of nitrdus gas; and tbb feemed to be the caufe of 
the flow fldotion of this metal, as there was not that circala* 
tion of this fluid, which takes place ip the folution of other * 

mntalf until the acid is nearly faturated. 

As the want of produdlUion of gas appeared fo retold the folu- Nitrou* add 
tidn of paliadtum, I tried the effbd td* impregnating a quanUty 
of the fome acid previuufly with nitrous gas, and obferved its 
adiion to be eery conliderably augmented, cdthough the expe* 
liment was neceflarily tried in the cold, becaufe the gas would 
have been expelled by the application of heat. 

Beflde thofe properties which are peculiar to palladium there 
are others, not lefa remarkable, which it poflefles in common 
with platina. 1 have on a former qccafion mentioned that thefe 
melah refemble each other in deflroying the colour of a large 
quantity of gold. Their refeinblance, however, in other pro¬ 
perties is not lefs remarkable, more efpecially in the little 
power they poflefs of conducing beat, and in the fmall degree 
of expanflon to which they are Itable when heated. 

For the purpofe of making a comparifon of the condudling Conduftiog 
power of diffisrent metals, I endeavoured to employ them in 5uI^1n?p5iDii 
fuch a manner, that the fame weight of each metal might ex- m i* hrar, into 
pofe the fame extent of furface. WiUi that view I feledted ^ 
pieces of filver, of copper, of paUmdtum, and platina, whfoh had them?* 
been laminated fo thin as to We%b each 10 grains to the fquarc ^^'*'*1* ^ 
indi. OF thefe 1 cot flips I'V an tndi in breadth, and four fiivc/a^^eop- 
incbm long j and having covered their furfaces With wax, I pet* 
heated one extremity fo as to be vifibly ted, and, obferving 
the difiance to which the wax was nielt^, I found that upon 
the filver it had melted as far as indiest upon the copper 2f 
Inches: but upondbe paUadtom and upon 'the platina <mfy one^ 
foch each’; a dtfl c r eB c e fuffident to efldsfiilh the peculiarity ef 
thefo metals, although the conducing power cannot be laid to 
be Amply in proportion to thofe diftancm. 

In order to fome eflimate of the companttive rale of Rate of expui- 
•ipanflott of theft metals, I rlvetted together two thin plates of 

' * L 2 platina Uis tofsthor* 
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White Ae<ff tot- pUtinr and of paHadidm; and obTerving tljMl the compound 
is^plan^^n when heated, became concave on the fide of iJie'^Iatina, 
ckpand 9, ■nd f atcerfained that the expanfion of paliadium ikia ibmedegtee 
^kiMfum 10 . the grehter of the two. By a fimilar mode of cempanlbn I 
^ found that palladium expands confiderablydefs than fteei by 
heat; fo that if the expanfion of phtina between the tern* 
perateres fireemng and boiling water be eiiimated at 9 parts 
, in 10,000, while that of iteei is known to be abottt the 

otpanfieii of pailadiaiq will probably not be tnech more ev 
lefs than 10, or one part in 1000 by the fame difference df 
temperature. 

It niuft, however, be acknowledged, that the method 1 
have purfued is by no means fufficient for determining the 
prectfe quantity of expanfion of any fubflahce $ but I have 
not been induced to beilow much time on fudi an inquiry, 
fince the extreme fcarcity of palladium precludes ell chance 
of any' pradical utdity to be derived from a more accurate in» 
vefiigation. 


VI. 

Sepori made to the AthiaSe det Arts 0 / Paris, iy MM. ReK- 
DfcLET, Bxauvax.let, ood DucaESMB $ on the foundiag 
the Statue Joaa or Aa<r tu Brtmze, by a Way never be» 
fate vjkifor large Works, by MM, Rousseau end GiNWir, 
vndtfT the DireBion qfM, Gois, Statuary,* 

i Aitinfi in f4aii HE method of cafiing in faod hitherto has only been nfed 

centimetres (about 2\ feet) in 
heigluh; while the fiatue, which-was to be formed, being of 
much larger dtinenfions, fhouidof courfe be managed accord¬ 
ing to tbe method called the gretU faundery, on account of ite 
being ttfed for cobtlal Aatues. 

ine great fottn- This method of catling was known to the ancicnfai, who 
**** “ >»» hit lbi» ut WM loft with nwijr 

bat WM i«ft. bthers, and in the time of the Medtcis large fiatuei were not 
At its revival formed at a fingle calling. The figures of Henry the Foiirth 
*w2tt fe- Thirteenth, which are feea at Paris, wem 

W'stt paiti. 

* Msgaain EncydopfOigue^ T, I. p. 350. 

placed 
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on horfes made previoaO^t one for the ikitae of F^df* 

Oandt (viand d)ake of Tufcany^ and the other for that of 
Hearp the Second, King of France. ., 

The ibtae of ][^wi9 the FourtemiUi, in the Place de Ven^fiMt of . 
dome^ t» the firti that wa* formed at a tingle cafttng dnee the 
revival.of the art. li was fuitabki to fo great a prince to per* this in a finite 
mtt his image to made folel^ by a grand method; bat Gi* 1*'^*^* 
raiden and Keller, to whom the w^k was entrolled, then 
made (hetr'fird attempts* which occs^oned many faults, fndi 
•• the .cading it too thick, which in afeletsly employing more 
metal, increafed the difficulty of fupporting the coletl^l figure; 
and fuch alfo as ufing onnecedary i^ur; but siolwithdaod- 
sng all their precautions, the catling did not fucceed per- 
fedly^ and condderable repairs were obliged to be made 
in it. 

« 

About the fame time were ereded the equeftrian datuei of Various erher . 
ibis prince, at Boufliers and at Lyons, by the fame Girardeoi ^ ’ 

at Rennes by Coizevox, at Montpelier by Mazeline and *®*'**y* 
Utrels, and at Dijon by Le Hongre. 

After this, Le Moine had to found a tUtoe of Lewis the 
Fifteenth at Bourdeaux, which met with great accidents; 
but he bad more fuccefs with one at Rennes, which was a 
peidedrian tialue: Guibal alfo made one for Nancy. But this 
art did not attain to a great perfedion tUl Boucharden was The art not very 
employed to conflrufl an equefiiian datue of Lewis the Fif- 
teenth at Faris: The great care of M. Goor prevented any Lewis XV. was 
smcidenl from happening to it, or to that alfo which was call 
at Reims by the fame artid, from the model of Pigale. This . 

founder had not the fame fuccefs when he formed the datue , 
of Frederic the Fifth at Gnpenhagen} from the model of Saly, 
which required great repairs* Finally, great improvements Great i«|sove<r. 
had been made in the art when the datue of Peter the 
was founded at Peterdrarg by Falponet, and nevertteleb be ftauie of Fvtet. 
was obliged to refound a fecoqd time the upper half of the^J|^^***'** 
datue. * . .. 

The great difailvatitage of the method hitherto ufed, is iislMliiSvshitfev 
enormous expence and the great lime it reipiires. It is true, 
that for works which are intended for duration economy<js.not 
the chief oljeA; but if they can be performed equady well M. Go]s*s mo* 
by M. Gois's method, at one-half the expencc and in a fourth f“periof «• 

. ‘ • ol fpcAs. • 



STAtVft 09 JOAN OF AlC. 


M« Go'k's fta> 
tut of Joan nf 
An exhibited 
and admiredt 


5S0 

^******** cwtainly ought to be preferred. There is good ^ 
woul/anfwer for *^^0 *0 decide, that this method will do equally well 

the jvgeii for the largefl works ; for, according to calculation, the i^rgeft 
wwks, llatue of this kind in France exceeds that of Joan of Arc by 
, a much fmaller proportion than the latter ex&eds that (yf the 
iargeft ilatues ever before call in the fange manner, w'hich 
never weighed more than from 8 to 10 kilogrammes (from 
about 17 to 22 lb.) The Aatue of Joan of Arc weighed 600 
kilogrammes, which i& 60 times more; but that of Lewis the 
FiAeenlh, which weighed 17,000 kilogrammes, was only 
twenty-eight times heavier than that of Joan of Arc. 

Butin order to judge belter of the advantages of M. Gois’s 
method, it fliall be deferibed at large, and an account given 
alfo of the method of molding by wax, or of the grand foutu 
dety, in order to compare them together^ 

M. Gois having made a Aatue of Joan of Arc for a prise, 
exhibited it in public in the year 10, (1802.) The prefea of 
the department of the Loire taw it, and propofed to the city 
of Orleans to re-ere£l that monument to the glory of this he¬ 
roine, which had been deAroyed in the anarchy of the revo¬ 
lution. It was accordingly ordered to be done, M. Goii 
being informed of this, went to Orleans and offered to make 
a caA in bronze from his Aatue, without prccifely knowing 
whether it was that which the city required. 

An agreement was then made with M. Gois to complete 
the Aatue at a Axed price, in the courfe of about one year from 
it for the city of the 5lb Germinal, An XI. or before May 4-, 1804. 

Orletns. bggjn to be alarmed at the enormous expmice 

Is induced M of the ul'ual method of caAing fuch Aatues, and at the irreat 
made in land to required, which he feared would prevent his per- 

fove time and forming the agreement. He knew that M. Rondeau had 
expence. ^ groupc of Graces by Germain Pilon, 

SLert^erthe foccefs, by a diflferent method; and though Ihefe 

xvork for him, were but 1,38 metres high, and his Aatue was more 

bad before than two metres, (6| feet) he went notwithAanding’fo confiilt 

the Greccs* founder, who enpged for the fuccefs of the method, and 
and empfoys the promifed to employ in the buAnefs the fame workman who 

aliove groupe without having met svith any ac¬ 
cident : This laA conAderalion determined M. Gois to entruA 
the woik to Ihe/oimj/m in fmdt 

The 


He is employed 
fn make a cift 
tn bronte fiom 
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The firft of FroAidor, An XL the bofinefs was began; 

&ut as ^bey commenced wilb the bas*reliefs, it was not till 
three iHonths after that they undertook the work of the ilatue. 

They made ufe of the common fand of the founders, which The proofs de¬ 
ls argillaceous, alW always kept a little rooift. After having i^g**j^n'’ofArc 
well r^ed it, feparated all the (lones, and broken all theinf^nd. 
lumps that could be met with, they filled with it a cafe of 
2,20 metres long, and one metre broad at the infilde, and 10 
centimetres high ; the thicknefs of the .wood of the cafe was 
eight centimetres. The fand was ftrongly beaten with a rammer 
1C centimetres broad and 60 long, and by this operation ac¬ 
quired fuilicient confiftence to be raifed along with the cafe 
without any danger of running out. 

After this the fiatue was placed upon the firft cafe, which 
is called the fidfe mold, becaufe it was to be afterwards re¬ 
placed by mother: the fand was ftirred up a little, to permit 
the moft prominent parts to enter it; another cafe of the fame 
fize was then put over the firft, and attached to it by four 
points of iron. 

The true concave tnold was then began, by meddling each Method of form- 
part of the figure with the fame kind of fand. A workman 
of much addrefs and intelligence is requiftte for the divifton * 

and diflribution of the difierent pieces which form the 
mold; he fliould explain the motives which induced him 
to prefer one diftribution to another: each piece fhould have 
difierent fedlions: care (hould be taken to mold the parts 
which have a large and uniform furface in.a (ingle piece, 
while Uie pieces muft be multiplied for thofe portions of the 
ftalue which have many finuoiities and deep indentations. 

This part of the operation requires the moft care; for if it 
be performed with negligence, the extraction of the model 
would be attended with great difficulties; and if the workman 
employed is aukward, numerous faults will need reparation 
after the calling, and probably great accidents may happen. 

Jt is but juftice to fay, that Genon, the workman on this 
fiatue, fliewed iA his performance equal dexterity and know¬ 
ledge. 

To prevent the pieces of the mold from adhering (o each 
other, care is taken to powder the parts of each which is 
finifhed, with charcoal dull inciofed in a bag, belore a new 
piece is beg^. The workman having finifiied (he mold- • 

irgs • 
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ings of ihe contoars of the figure, filled up the empty fpaces 
between them and the cafe with fand, which he firft prefledf 
and forced together with his hands, afterwards beat with 
the bat, and finally with a mallet; this compretfion gives it 
fuch a folidity that it appears like flone, or fit lead like baked 
earth. 

The lame care was taken with each ca^e as they were fac- 
celfively added, to the number of feven; which compleating 
the top of the fiatue,, the whole was then reverfed in order 
to replace the lowed cafe, which, as mentioned, was only a 
falfe mold; and then each part at the lower extremity was 
alfo modelled in fame manner as the preceding. 

The hollow mold being finilhed, the cafes were taken afun* 
der, and each piece removed feparately to take out the fiatue; 
then they were all placed in their proper order in the exterior 
mold, which may be compared to the cover ufed by tbofe who 
The pieces of make plafier-of-Faris cads. Each piece would be well re« 

jnented*tugether wrcgular fonu; but it was dill farther 

with pafte, and iadened by a little thin pade made of flour, which was ap» 
(ecurtd by wires ^ themfelves and the parts 

€.iies, that adhered to the cafes. It was thought neceflary to take a 

• precaution more than what was ufua), through the appreheii<* 

fion that (he pade would not bold together ihofe large pieces 
as well as it did the fmali pieces in lefier works; they were 
therefore traverfed by long wires of iron, which entered into 
the cover or exterior mold. 

This mold being thus entirely compleated, bad only to be 
Method of form* dried lill'tbe time of the cafting. A new mold was neceflary 
iflg die core. pgjg . ^ 1,15 gygfg ^ 

with this as with the fird, as it would be ufelefs to do fa. 
When this fecond mold was finidted, a coat of modelling'clay 
was applied to its infide, of the fame (hicknefs which was in» 
tended to be given to the bronze; and without waiting for its 
drying, it was clofed and the core cad in it, which was com- 
pofed, as is ufual, of equal parts of pladcr of Paris and of 
brick dud. 


light iron rods having been placed at the infide of the 

hit to as to pro- mold, afterwards projected from the core about 10 or J 2 cen- 

irm thrcOTc^*'* limetres, which ferved to place it with precifion in the hollow 
in order to place tOOld* 


it in the mold. 


£lut 


9 


c 
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Butift the mean time the cafe*; had been placed one over the 
olhe7!*«nd. the iren pins which connecled them fitted ir* tlieir 
places, tidcing care to divide them into two porljon«, which 
anfwered to the two cafes afually employed by the founders j 
and whic|if inftead %>f the ufual thicknefs of five centimetres ^ 

at mod, were, the,one 48 and the other 6'4 centimetres 
thick. • 

In this ftate they were dried, by placing them round a bra> The pieces of 
fier of kindled charcoal, the fire of which Jiad the more power "“**** **"®‘** 
from the mold being divided into two portions, and empty. 

The core was likewife dried by placing it over a brafier of The core sifo 
charcoal; the fame was aifo placed round it; and in eight 
hours the moifiure was entirely evaporated. It was left to 
cool, and.it was placed in one half of the. mold; the (econd TbcmoWand 
half of the mold was afterwards fitted on, and the whole com- rca^y^t^r 
preflTed together by iron preffes in the ofual manner. catling, and fi*. 

After this there only remained to conftrofl the bafon, preflea, 

{I’ecbino), to fufe (he metab and make the caft. Thefe ope¬ 
rations being the fame for both methods of founding, fliall be 
related, after firfi as briefly as pofTible dcfcrtbing the method 
of calling by the great foundery in which wax is ufed. 

The firfl operation for the great foundery is to dig a trench Defcription of 

proportionate to the fize of the figure to be call, and to fur- I’)' fl”' 

II . , r 11 great loundeiy. 

round it with a wall to prevent the earth from tumbling in. 

After the model is fintflied it is oiled, and a mold formed from A mold formed 

it with plafier of Paris in the ufuai way, and with the pre- 

cautions before dire61ed for molding in fand: In each piece p,cce«. 

of tliis mold rods of iron are inlerled, by which they may be 

cafily lifted when the mold is taken^funder or put up; each 

of thefe pieces is numbered, that its proper place may be 

known. 

After this feveral layers are applied with a bruflt to the in- A compofition 
fide of the pieces, of a coropofition made of 7-teiilbs of yellow 
wax, l.tenth of turpentine, 1-tenth of white pilch, and the mold, of the 
1-tenth of hog*s*lard> which is melted flowly to prevent ‘"J 

forming bubbles. brunze. 

When the diflerent layers form a thicknefs of three or four 
millimetres, (0.15 inch) cakes of wax are placed infi: e in thofe 
parts where the bronze thould bo of a greater thicknefs, and faf- 
teningsof (heet-brafs are inferted, which may take hold of the 
core and prevent the wax from falling oC • 

The • 
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The we call The mold is then fitted together, and the core call with 
!Mid^e*mod*el- <iu‘cknefs, that it may form an entire roafs, and, no4"tie in 
line of the wax layers: As foon as it is folid tlic model is taken afu(4Her, and 
ftawwy after it ftatuary repairs the wax, takes off all the fatores of the 
istakepouc. molds, re^ifies the errors whieh may ffave occur,red, and 
gives to the work all the perfe£lior( of which it is fuf- 
cepliblc. 

The true mold After this the true mold is formed of materials capable of 
wx^ittcom^ fupportingthe heat ?nd the impulfe of the metal; to compote 
pofttion which tbreeofixlhs of earth are mixed with one-fixth of horfe- 
dungf and left to rot in a ditch for one winter: when this 
mixture is taken out, two>iixths of broken crucibles, well 
pounded and patTed through a fieve, are added: the whole 
is tempered with urine and beat up on a fione: it is>hen what 
is called /wicc. 

Formation of When it is to be ufedy a fufficient quantity is taken and 
•ontinucir**^*^ water enough added to it, to make it capable of being laid 
on with a brulh; forty coals of it are then laid over the wax 
fuccelfively, (care being taken that one coat is dry before an¬ 
other is laid on)} which altogether form a thicknefs of five 
centimetres (2 inches.) The mold is then furrnunded with flat 
bands of iron, which crofs each other like net-work; then, after 
• rendering the poiee thicker, by adding earth to it, and hair that 
has been well beaten, it is laid on over the former work with 
the fingers, until the mold has attained the thicknefs of twenty 
centimetres below and fixteen above (C and 8 inches ); after 
which it is lurrounded a fecond time with bands of fiat iron. 


Preparitions for, 
and method of 
melting out the 
wax. 


After this a wall is built round it, the pafTages neceffary fur 
the fire confiruded, and the intervening fpaces are filled up 
with broken bricks: Then the fire is kindled in the pafTages 
mofi difiant from the figure, and is gradually iucreafed for 
nine days, and again diroinifhed for the fame fpace of time. 
On the fecond day the wax begins to flow, and continues to 
do fo for ten or twelve days; about half of it is lofi. 

When the fire is extinguifhed, the work is left foroe days 
to cool; then the broken bricks are remdved, and before the 


The moM bu¬ 
ried, and the 
pipes and vents 
placed ready for 
' a()iDg. 


mold is buried, a coat of plafier, about half an inch thick, is 
put over it, which is called (he dumijh. Then they proceed 
to bury the mold, or inclofe k with earth, firft taking care to 
flop all the ways through which the wax flowed, and to raife 

0 the 


0 
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Ihej^es for the vents and fur (he entrance of the fulcd metal. 

TbeeaFth ufed forhticlofing the mold (liouid he firll ikreened, 
and then i&td on equally in the excavation. After each courfe 
is raifed to a thicknels of thirty centimetres, (1 fool) it is lieaten 
down till it is redact to ten. • 

After this (here onlytremains to build the bafon for the re- 
ceplionrof the metal» called the echino. 

In enumerating the operations nccelTary fur the method of Enomerailoni^ 
calling in fand firft mentioned, the authors of the report ftate 
them to amount to ten; while thofe ufed for calling in the ,„g 
large way lall recited, in which wax is ufed, amount to no dii‘»<tvantag<fi «f 
lefstban twenty-eight, each of which llitey particularize; but^i^ry®/ * *““* 
as thefe operations may readily be oounted from the relation 
already given, this catalogue is not inferted here. They alio 
remark, that the laying on the wax on the pieces of the mold 
takes up much lime, as does likewife the preparation of the 
potee: (bat in the drtl method (he circling with bands of iron 
is entirely avoided, and the building of (he palTagcs for the 
fire, which are very expenfive: that likewife the molding 
and felting up of (he vaft number of pipes and vehts is faved 
in it; and in the drying of the work the econoraifing of fuel 
is greatly in favour of the firll method, for In it thefe operations 
are performed in a Ihorl time with a very (mail fire, which in 
the other method require at lead three weeks and a powerful 
heat: that in the repairing of the wax the (latuary mud work 
with his own hands: and that iir taking out the datue when 
cad, there is vadiy lefs trouble in the lird method. 

The authors here deferibe the method of ere£ling the fur. 
nace for fufing the metal for the datue of Joan of Arc; but 
as it was condru£led to burn wood, w hich fuel is not ufed in 
our founderies, and as the defcrlption would be on oilier ac¬ 
counts of but little benefit to our arlids, it is omitted. 

It is only neceflary to date, that the place which contained 
the fufed metal was at fuch an elevation, that, when the dop> 
per which retained it was driven in, it might flow freely into 
the tchiao through (he palTage prepared (or it. 

The mold for the flatue was partly buried <n the earth, fo at The mold of the 
to allow a fall for the metal of eight cet.iimeire® (3 in.) from the 
hearth to the entrance of the pipes; anti the authors obferve, ca-th ready for 
that the trouble of burying ftie mold might be avoided by lay- 
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ing it on its tide, for which portion they think it was^foffi- 
ciently well prepared. * . • J 

Part* of the fta- The ftatae was all formed in one mold, exccjn the flcirta, 
thf fjpfewtcj, one arm, and the plumes of the helmet, which were 
placed in a feparate cafe: This might have bees difpenfed 
with, bat it was apprehended that, if*they remained with the 
ilatue, they would have much encreafed the difficulty of'the 
work, by adding to the e]e\*ation of the figure, 
seeo kilograms Every thing bt/ing prepared for the cafiing, about 1000 
•f metal fafed. ^about 52 C.) of the metal was placed in the fur¬ 

nace,- one half of which metal confUled of old cannon, a 
third of copper, and the reft of brafs; and on the 8th 
of Germinal, An Xlh (29th March, 1804>). at eight o'clock 
in the afternoon, the metal, after five hours heating, being in 
compleat fufion, and the echino and the ftoppers which clufed 
the two paflages for the metal being previoufly healed, 
Thecaft made M. Roufieau forced in the plug that retained the metal in the 
fcau^ It^foo* furnace; it flowed immediately into the echino j the ftoppers 
ceededcom- were removed from the paflages for the metal from thence, 
picatJy. lu JqQ minutes a little of the metal appeared at 

the vents, and fhewed that the call was completed. 

The ftatue re- Oil removing the fand it was found that no accident had 
©r'^ditioi«^*'**^*® rfight flaw on the ftomach of the figure; that 
the head was quite perfed; and that there had been no par¬ 
tial calling, or any part of the figure necelTary to replace, 
which often happens in the other method. 

The reporters The reporters conclude with high encomiums on the ad- 
eecommend the vantages of this method of calling, and recommend that me- 

^bmte aa j3rt$ «. 

t» give medals dais be given to MMt RouHeau and Oenon by the Atben^e 
lb *^*^d Genoa -Arts, in teftiroony of their merit; and that as the rules ©t 
and to make ho- (he Society prevented this recompence from being granted to 

Bourable men- any of its s&embers) honourable mention Ihould be made of 
siooofM.Gott.jj^^ Gois. 


Ixperimcnts 
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Sxperimenismade at the Gahanic Society qf Baris, by M. Rif- 
FANTi Dire&qr qf the Nitre and Gunpowder fforks, tending 
to prov9tftat Muriatic Acid is not con^ofed as announced 
by M, Pachiani *. * 

A.S foon as the Galvanic Society knew that M. Pachlaniy The galvnie 
of Pifa, had announced, that he had obtained rouriatic acid 
by depriving water of a portion of its oxigen, their firft care to detemine the 
was to engage'in a courfe \>f experiments both by galvanifm chiaai’ipoftuoa, 
and electricity, to obtain, if it was poiUble, a confirmation 
of a difeovery fo important to the progrefs of fctence. The 
fociety had a letter coamunicaled to them, which was ad^ 
drefled on the 9th of May, 1805, by M. Pachiani, to M. 

Pignotti; in which he recited the refults which he liad ob¬ 
tained, but without entering into any detail relative to the 
nature or order of his experiments; they only knew that he 
ufed the galvanic pile. They therefore determined to make 
their experiments with the fkme apparatus, in the manner 
which appeared to (hem the leaft likely to produce refults 
liable to objections. Two of thefe experiments, which ap¬ 
peared principally worthy of attentiony were condoled as • 
follows: 

Uxperitnent L 

A portion of a new glafs tube was taken, three inches Defcripticin of 
long, and 0.35 inch in diameter inftde, one of the ends 
of this tube was clofed at the lamp; to the other end was 
united a capillary tube bent in fuch a manner as to pafs under 
ajar, and at equal dillances from the junction of the capil¬ 
lary tube, two points were drawn out at the lamp in the 
thicknefs of the glafs, by means of which two bits of gold 
wire of about 0.02 inch in diameter, and of the fiandard 
0.976 of purity, were inferted in the tube, at a fraall difiance 
from its lower extremity, and difpofed fo as not to touch each 
other, or bear againfi the fides of the lube; thefe points 
of the glafs were then clofed at the lamp. The tube and U< 
capillary prolongation were filled with diftilled water, wliofe 

I 

. * Journal de PlyCqmi Tom. LXI. p* 281, 

• purity 
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purity had bceti proved by nitrate of filver; the whole i/Vis 
f fatlened by wax on a ftnall piece of gjlafs^ p1acedj«rthe 

nitdft of an horizontal galvanic pile Of hfty>two ddul^ fquare 
. plates of 4.2$ inches at each fide. Thefe plates were fepa* 

• rated by pieces of leather, which fcgmed between each 

' other divifions, vidiich were filled with very pore fdhd, motd* 

‘^e fand of the ened by a fofution of muriate of foda. The capillary tube was 
5i!th™o!utiort»f beneath* the water of a cifiern, with its extremity 

suriate of f<Kiat under the mouth of a jar filled with water. The (wo wires 
immediately Qf being made* to communicate with the two poles of tire 
Us coa^ledoot pde. Its adivity was immediately exhibited by the dlfengag«.> 
ment of gas in chains of bubbles very apparefit, parting from 
(he extremity of each of the gold wires, but in a more con> 
fidcrable quantity from that correfponding with the copper 
pole. This adivity of difengagement ef gas continued 
without interruption from the eighth ofThermidor, to the 23d 
of the fame month, on which day, after the pile being moiften- 
ed with folution of muriate of ibda, it flopped for Tome time: 
it foon however recommenced, and always didfo after any fuf- 
snea^tvltyof penfion. Its activity was immediately renewed by agitating 
meirt of^ga^fe- Wires which communicated with the poles of the pile, 
Mwed by agitar- The a£)ivily of (he pile was conflantly greaieli at four o*clock 
Tbis^a^vity„ afternoon; and immediately afterwards it began to 

always greateft dlminifh. On (be I Ith of Fru^idor the apparatus was taken 
rftcrnwm afunder, after continuing for thirty.four fuccefiive days in 


rftetntMm ™ afundcr, after continuing for thirty.four fuccefiive days in 
The apparatus Continual a£lioh. The water vi'as then diminlfhed to half its 
fcfarjted after original volume, but had not loft any of its limpidity. 
a£tkin thirty- The extremities of (he gold wires, from whence the gas 
fnt days. ])a(l proceeded, were oxided, but that moft perceptibly 
cbe ti^t'di- which communicated with the zinc pole of the pile. The 
niniflied one . < '/.ole gas obtained and colleAed during the experiment, was 
wUet wSdedlf centimetres {1200 inches). The'liquor remaining in 

that neat the the tube was carefully examified; it produced no fenfation of 

ettbic*ccotime? tongue, had no action whatfoever on the Unsure 

ters of gas col- of turnfol and of fernambuc, and did not produce the leaft 
. . cloudtnefs in the folution of nitrate of filver. 

The remaining 

Kqaorinthe The gas produced by (be action of the pile wa^ then ex* 
I*** ^ amined. After having introduced one meafure of it into the 
aaiononturn- eudiometer of Fontana, an equal meafure of nitrous gas, 
^e, and is not made purpofcly for the proof, was added; an abforption of 

affcAed by folu- r r j r * » r 

lUm of nitrate of leventy* 

filver. * 


leded. 

The remaining 
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tube has no 
fade, has no 
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feveniy-feven two hundredth parts took place lo the volume J ^ 
o(Ji^ two meafures. < Footaoas’s eit.^ 

In oj|||erto'afclrtain whether all the oxigen which the gas 
contained had entered into cqmbination in this abrorplion, 
fecond meafure of nitrous, gas was tnlroduced into the two'hundredths 
eudiometer; but the gas did not. experience any diminution 
of its volume. The quantity of oxigen which the abforptton 
produced by the introduSion of the firft meafure of nitrous 
gas might indicate, was attempted to be valued by a com- 
parifon with atmofpheric air elTayed in the fame manner; for 
which purpofe one meafure of atmofpheric air was introduced, 
and an equal quantity of nitrous gas added; an abforplton of 
fifty-five two hundredth parU took place in the volume of 
the two meafures. In confidering this abforption as the cSvft 
of the combination of nitrous gas svith the volume of oxigen 
gas. correfponding to the 0,22 parts, which atfnofpheric air 
contains, it may be concluded, that the abforption pf feventy. 
feven two hundredth parts, produced with the gas of the 
pile, reprefented proportionally the combination of the fame 
quantity of nitrous gas with a little lets than 0,31 parts of 
Oie oxigen. It was then obferved that the meafures of gas^'^^^jy, 
having been introduced feparately and fucceffively into the valued at 0,31 
eudiometer, it might happen that they were not fufficienlly 
well mixed, and that confequenily the abfof ption was not as * 
compleat as it might be. It was thought that it might be better 
to pafs the gafes in feparale meafures under a Jar, and then 
to introduce the whole volume together into the eudiometer. 

The former experiments having been repeated in this manner, 
an abforption took place between the gas of the pile and the 
nitrous gas, of ninety-two two hundredth parts in the volume 
of the two gafes, in place of fevenly-feven rcfuking from 
(he fame proof, by (he firfi method } and with the atmofpbctic 
air and Uie nitrous gas the abforption was fixty-eight two 
. hundredtii parts intlead of fifty-five. There refults then from 
this, according to the fame ratio of the 0,22 parts of oxigen 
contained in the atmofpheric air, a proportional indication of 
about 0,30 parts of this gas contained in (hat of the pile. The prap^oi 
. It was again proved with the eudiometer of Volta, by 
trodttcing a fingle roeafilce into it, through which the eledtric trials isintte 
fparkwas made to pafs; the proof was afterwards repealed 

fuccctSvoly.u»eg«.*^ 
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The gai farther fjcceflively, On two, three, and four meafares, and always the 

ci^S^eKTgiw* refultJng from the inflammation by tbo el^ic 

«he fame refute fpark, gave the fame indication of aboUt l>,39 ^arts of 
ofo,3ooxig«n, 

' Experiment II, f, 

Twogramme.*i{3I gr,)ofdillilied watCT wpre put into a glaU 
tube tent into the form of a fyphoo; two wi'rds of gold of 
commerce of about 0,008 inch in diameter, patfing into th& 
water at about 0,(^4. inch diflance from each other, were 
rWeK"wtter"con- inclofed In (big lube; the tube was then placed upon an 
tainiflg i fix« horizontal pile of fifty double plates^ of about 3| inches 
The ^id wlre**i'8 intervals between them were filled up 

diflolvedand with dry fand, and then moiftened wilb> river water acidulaU 
precipiuwd, ^ Wires of gold having 

been placed in con^muntcation with the two poles of the 
pile, the water in tlie tube aflumed in (he firfl day a reddifli 
brown tint at (he fide of the copper pole, and (he wire 
which pafled to that part was covered with a coat of oxide 
of gold of a deep brown colour. The wire, which com- 
muni^ted with thie zinc pole did not aflume the fame tint; 
the gold of the wire was diflblved by degrees^ and was 
precipitated together with a part of the filver. This pre> 
cipitate exhibited with a magnifying lens, over almoft the 
whole length of the lube, cryfials in needles. The wire 
correfponding to the zinc pole was entirely deprived of tho 
gold wluch covered it, and then only cohfi^d of a thread 
of filver of extreme tenuity. But very little gas was dif- 
charged from either extreinij^ies of the wires. The water was 
not diminilbed a fiftieth part of its volume. 

The pile continued in activity 40 days from the 28th of Mef* 
lorty'dAy***'^' **” Fruflidor. It indicated then on the laft day 

Indicates by the by the electrometer (fimplified by one of the Members of the 
inSity'o? ^ Galvanic Society, from (hat conftrudted in Germany, deferibed 
in the Journal de Pliyftque for the month Meffidor, an. 13,) 
an intenfjty of 8<10 degrees. iTbe liquor remaining did not 
afibrdi, by any />of the different reagenU, the lepl^ trace of 
oxidity; a metallic tafte was alone perceptible in it. 

The galvanic foclety, in examining chiefly the refults of 
the firfl experimentf as correfpoivding more particnlarly with 
the fa£t announced by Mt PachianI, have confu^ered, that in 

^ • allowing 
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hUowiflg for the froall (|aantity of oxigen which had caufed 

ttMMGxidatron the extremities of the gold wires, the whole 

qualify of the oxigen contained by the gas of the pile may 

be valued in a very near approximation, at 0,31 of its volume} 

and it is very nearly in thii fame proportion that oxigen gas.The Society 

enters'into the formation of water.; it was thought that ** 

mig|}t thence be concluded, that the whole etfefl of the only dec^mpofed 

galvanic pile, during the entire continuation- of the ex- '*'***' 

periment, bad been the decompofition of a part of the water drugengaiti^^' 

employed, and the reparation, in their ilate of purity, v>f pa. 

the oxigen and- hidrogen gafes which corapofed it. The 

tiociety then are of opinion, that M* Pachiani was tleceived the acid fonni 

as to the nature pf the acid which he announced that he 

obtained, and that this acid * might have been produced by duced by uthcr 

fomc animal or vegetable fubflance employed in the annara* than 

tas. The Society does not' iieniate to declare, that with the nounced, 

apparatus which they ufed in preference, (as being the molt '* '* 

iimple, and the leaft liable to the influence of ether matters,) 

they do not think it pofllble to effect any thing by the adion bv the gilvjn.c 

of the galvanic pile, but a decompofition more or lefs great, ftsVccorn^ofi^'*^ 

of the water ufed in the experiment. rian. 


VIII. 

Accoura if an Ancient Geogre^cal Tablet in the Mujkum of 
Cardinal Borgia, from fa Memoir prejented to the Academy 
of Gottingen, by Professor Heevem. 

In the Mufeum of Cardinal Borgia there is depofited an The tablet wm 
ancient geographical tablet, from which an engraving ' 

* M. Giobert, in Van Mon's Journal, pretends, that the acids CaEdiB4l Boigi.i 
and falts ufed in the pile arculate along the mares, and pais into 
any liquor into which they are conduced; which does not ap¬ 
pear probable.—B. 

The galvanic apparatus ufed in thefe experimenls is called a 
pile throu^ the whole of the Prench paper, though from' its 
horizontal pofition the appellation does not feem very proper. 

Trane, 

- f This memoir is entitled, explicatio planiglobii oid>is ter- 
rarum faciem exhibens, ante medium fee, xv. Ibmma arse con¬ 
fer { agitantur fifnul de hiftoria mapparum geographicarum re^lc 
inftruenda confilia. , 

VoL, Xlll.—FEBaCAKV, 1806. M been 
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been made, one of the imprefBons of which is in the polTef* 
The defign » fion of the aathor of the Memoir.. This rem^rkabte 
two feet in naeiit is not a chart drawn by the pen, but a round tabl^, of, 

done in coioured which the dengn occupies a fpaoe about two feet in dtameter» 
enamel, which'the hemifphere, known at (hat tinee, is reprefented 

limits of the in cobured enamei, like a round furface. The countries and 

marked******' places are marked by their proper names, but the limits, 
accounts inibted<)f the countries are not traced; the mountains, the rivers, 
'"k w'****** th® P®«pb» and all the things remarkable (as the aniinait, the 
things. battles, the caravans, the bazars, the camps, the wandering 

tribes. Sic.) are reprefented and explained oh it by inferip- 
tions in the lalin tongi^ but written in Getroan characters* 
It may be conceived from this firft view how Interelting this 
monument is, and alfo with what art it is executed, fo that 
it is impotfible to fuppofe, that it was made for (he ule of a- 
private perfon. Its date is not omitioned, but it may be 
determined with certainty that it was cbnfrrufted in the firft- 
Why fuppofed to half of the fifteenth century. In reality, the moft recent 
In thc*SS h*aif* marked on it b the vitoy ofiTameflane over Bajazet 
of the fifcccnth ih 1402; (here is no mention of (be taking of Conftantinople, 
century. difcovcries of the Portoguefe. 

Of (he geographical charts known at prefent, that of Marino 
S^nudo at the • commencement of (be fourteenth century is 
the only one certainly more ancient; but that of Andre Bianco 
of 1436, which Formalaim has made known, is very neairly 
of the fame time as this monument* No geh^iml fource of ^ 
itnformation can be difeovered hy which the author of the 
tablet has been afllAed. It is not made according (o docu* 
ments from Ptcfemy; it more follows thofe of the i^rabians, 
efpecially with regard to Africa; of the name* which are 
found in the works of Marco Faolo, and the other more 
ancient travellers in Afia, only fome are feen on (hat part of 
the world* The extent of Europe is reprefented as much 
greater than that of Africa, and at leaft as large as that of 
Afia. The following are fome of the moft remarkable par¬ 
ticulars of it: Sweden is let down under the name of Mapto 
Gothia, and Dhipnark is wanting. In Pruftia, the bat of the 
cii, Lithuanians wars of the Teutonic order with the Lithuanians, reprefent- 
calJcd Pagans, infcription : Hie Jknt confinia paganorum ei chrif* 

tianorum, qui in Prujia adiavuem continuo beltai^. It may be 
perceived by this, that the Lithuanians were^ therein con- 

fidered 
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fldered as Pagans, aUtioogh chrtftianity was intfodacei 

toong tbem bprore this period. Rulila appears under the RuIHa cilted 

denomination of Tartary, and near the Cafpian Sea and the ■ 

fea of Afof, are reprefented the famous Bazars oF (hofe times. Bazo];« re. 

England and Scotland appear at the border, but there is no 

more rooln for Ireland. Afiitii exhibits none of the dif- 

cc^ries-of the Portugtiefe, but the northern half of it was 

known to the author as far as Soudan. He names not only it contains none 

the villages along the coaft, but he mpreover knows that the [Jjp 

inhsbitants of mount Allas, the people of Barbary are at in Africa.^ 

war with the Saracens. Near thefe mountains is infcribed, 

/a iUis montania habitant plurct principet et reges^ et habitant 
contimo in ttntoriU, et praliantur continuo contra Saracenos, 
et conirajuxta cafira et dvitates *. In Egypt the jundion of The jundlon 
the grand caravan of Mecca is marked, and not only *ke 
names of the daferts of ^nd are inferled, but thofe alfo ofinEgypt, 
the places inofl; important to commerce, as Tagaza, Ganu> 
iia, &c. 

The kingdom of Prcfter John extends in Nubia ab o/fio Extent of Prefter 
gandia (Cape Gardefan) m^ue ad Jluvium auri. Bianco like- 
wife fets down the kingdom of Prefter Jqbn in Africa in 
the fame manner, fo that the Portugaefe are not the firtl 
who have thus defcribed it. Afia does not prefent fewer Camps of the 
iingulariliej. In Afia Minor the camps of the Tartars are 
reprefented; Tartaria reges nuuima, qua Tartari cum fuia . 
jumeatfs et bobus excurrunt, civitatem ex muttia tentoriia et 
carutes Jituant, India is divided into India Jhperior, where the dlvifions of 
the body of St. Thomas is found, and many chrlftian king- 
dums, and India interioTi in qua Cathai eivilm et magmjkanis inferted, 
Imperatoria Tartarorum fedes. China is likewife inferted in it, and China with 
and its capital Cambalck (Carobahi Pekin), is alfo named. 

On the frontiers of little Bucharia at Organli, (Urgang) 

* The Latin of the infcriptions in this paper is not very correft, 
continuo is ufed in them for fen^^ and juxta for vicinat the 
'vrotd Jituant is alfo improper, and fome others, but thefe circoili- 
itauces perhaps only mark more ftrongly the authenticity of the 
account. In the infcription relative to India interior, a fitiSil 
alteration has been made from the memoir in this tranilation. 

Th,e word magni/kanis has been formed from nu^ni cants in the 
memoir, which being fo primed, evidently was an error.->B. 

• M2 de 
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The route of dx Organti ad Carthagium vadunt cdmeli V» qucduor tdenjibus, 
CatS^ the caravans going and retnrning to Cathai gre rep^nlatfi 
country of Gog On the eallern border the country of 0og )diid Magog fet 
Sw fite^of ^a-** down, and finally locus dclicianm or paradife.' 
radife. . . .* _. 


Anad^ qf Birdlime, By M* Bvillon 

Sect* I. 

Ihi Origin and Preparation qf Birdlime, 

Various opinions The fubfiance known by the name and appellation o/* bird- 
of Wrdiime"” claffcd among the immediate pfoduflions of ve- 


M. Foorcroyy 


Ml Chaptal, 


Geofltoy, 
Valmoric de Bo 
mare. 

Ancient mode 
ot pi eparing it, 
by boiling and 
pounding the 
berries of 
iniftlf toe f 


M. Fourcroy was the firll peffoh who confidered this mat¬ 
ter to be glutinous i he has deferibed it as a fpecics in his 
** ^ifteme des Connoijjhnces ChimiqueSf** Vol. VIII. p, 306. 

Birdlime, according to (his chemifi, may be made of the 
berries of mifiJetoe, or of the tender bark of the holly, and 
feveral other kinds of trees, macerated in water. Although 
this fubfiance appears to have been hitherto not examined with 
tufiicient accuracy, many qualities have been difeovered in it 
analogous to tbofe of gluten. 

Excepting a few chemical properties, mfni|oned In my 
** Manuel d^an Cours de Chimie/* third edition, 1 have never 
found in any work the leafl elucidation of the nature of this 
fingular fubfiance. 

M. Chaptal, in his Element de Cbimie,** fpeaks only of 
its preparation. . As the method preferibed by this chemifi is 
nothing difierent from that in the ** Materia Medico.** of 
Geofifoy, and in the ** DiOionary** of Valmont de Bomare, 
’ 1 fiiall quote the article itfelf. 

** The ancients made ufe of the berries of the roiilletoe of 
oak in the preparation of birdlime. The berries being firft 
boiled in water, were pounded, and the hot water was then 
poured off, in order to carry sfvvay the feeds and rhind. At 
prefent birdlime made -of the bark ^ holly is preferred, .The 
middle bark is made choice of, as being the moil tetider and 


* Annalei d* Chimie, Vol. LVI* 


green 
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green: this ts placed in a pit to rot, after which it is pounded 
in mbrtora^Jiiitii jt becseMet a pafte, and. is then waihed and 
cleanfed With wpien This fubftance has been confidered as poiiaded. 
difcufliee and emollient, when applied outwardly.'* 

It is already known that the miAIetoe of oak is employed in MSftl^e of oik 
feveitil 'pharmaceutical preparations; as, the univer&l water, ® ^ 
the antiffmfmodic powder, Guttet's powder, 8ec. 

Jh^ngland, according to Gooffroy, birdlime is made of the Enj^ft n^e of 
bark of holly. He fays, -the bark is boiled hi water feven or 
eight hour's, till it becomes foft and tender. This is laid in Bark of holly U 
matles in the earth, and covered with flones, placing one 
layer over anotheF<»>the water having been previoully drained ed, aad kneaded, 
from the bark. In this ftate it is left to'ferment and rot, da¬ 
ring a fortnight or three weeks, in which time it changes to a 
kind of mucilage. It is then taken from the pit, pounded in 
mortars till reduced to a pafte, waflied in river water, and 
kneaded till freed from all extraneous matters. The pafte is * 

left in earthen veflels during four or five days, to ferment and 
purify itfelf. It is afterwards put into proper vefielsi and thus 
becomes an article of commerce. 

This mode of preparation is not univerfally followed, as 
every county has its peculiar way: there are even thofe who 
make a fecret of the procefs. * 

At Nogentole-Rolrou birdlime is manufa^red by cutting Method purfutd 
in I’mall pieces the fecond bark of the holly, fermenting them 
in a cool place^^ring a fortnight, and then boiling them in rotting and 
water, which is*afterwards evaporated. ^‘*‘‘** * 

At Cbminerci and its environs birdlime is obtained from At Commerci. j 
feveral flirubs, as the holly, the wild vine (viburraun kmiana, 

Lin.) and the miftietoe of every fpecies. 

The beft is that made from the prickly holly, which is green- Beil Ibrt from 
ifti; that obtained from the vibumum lantana is of a yellowilh 
tint. In ufing this latter, the epidermus is rejected, and only 
the (econd bark employed. 

The btrdliiBO which 1 ufed in my experiments was made 
from the fecond bark of holly; and on comparing it carefully 
with tome which bad been fenl me from Commerci, I found 
there was no apparent difierence between them. I thought 
this pfecaulibn ellential to obtaining greater precifion in my 
aoalyfis. It is well known that the birdlime of commerce is 

never in a pure ftate; it is frequently a compofilion ol vege¬ 
table 
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quently adul¬ 
terated. 
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CliJra^lei-iftics. 
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(able and animal' matter; fornelimes. il is even adulterated 
wiih turpentine,, oil, vinegar, &c. therefoTe necef- 

fary that I (houid be certain as to its purity; ;.and by the fol¬ 
lowing mode, which I adopted, X obtained birdlime of the 
very beft quality. ,, '' 

Having procured a fuflicient quantity of the fecond bark of 
holly, I bruifed it well, and boiled it in Water for >four or five 
hours: (he water being poured off, 1 deported the baftTin 
pits, in earthen pans, where it remained till roltep>.Orat lead 
till it became vifeous, moiflening it from (iffbalo time with a 
little water. When it had obtained a proper degree of fer¬ 
mentation, it was cleanfed, by walhing, from all heteroge¬ 
neous matters. 


Sect. II. 

Chemical andph^ical Chaffl^erijtici of Birdlime, 

Birdlime is of a greenidi coloufi and of a four flavoar; it is 
gluey, ilringy, and tenacious* Its I'mell retembles that -of 
linfecd oil. 

Spread on a glafs plate, and expofed for Tome time to the 
a^imi of air and light, it dries, and becomes brown in colour, 
being no longer vifeous. When quite dry, it may be re¬ 
duced to powder, in which date it is totally divefled of its 
adhelive qualities, and only recovers them on. the addition of 
water. ' . 

Birdlime reddens tindure of tnrnfole. 

When gently Heated in a poredatn velTel it melts, but does 
not become very liquid; it fwells in bubbles, which float 
upon the fnrface. This kind of fufion produces fmall black 
grains, which render the birdlime grumous: it produces a 
fmell very flmilar to that obtained from animal oils, on raifing 
their temperature. 

If this fufion be continued for feme time, the birdlime 
aflumes a brownifli colour; but recovers its proper charac* , 
teriftics on cooling. 

Placed on red-hot coals, it burns with a brifit*flame, and 
creates a great deal of fmoke. 

Heated in a crucible of platins, it takes fire when-the crH<<' 
cible is red-hot; produces a lively flame, which rtfes to about 
two decimetres, accompanied with a confidciable quantity of 

fmoke» 
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finolce* >whicfa eafily ^ttches to jllie chimney; thi# combuftion 
always tajtcs {^lace, ohiw>iigb the crocible taken out of the 
fire. 

' A wiiitiih refidue is left, wbtcb is very alkaline and pertly leaving an alka- 
fohible in walei^ Ke>agents demonfirale the prefenoe of 
fulphifte and niuVtale of poUilt* * 

. That part wbicK water could not take up, on being put Experiments on 
ifft^’inurialic acid was difiblved with fome e/feryefcence. refi4ue. 

This liquid is copioufly precipitided by the oxalate of am¬ 
monia j jpruifiate of polafli gives a 6lue precipitate. That 
produced by ammonia is of a pa% confiftence, partly foluble 
(n cauftic potalh: whence may be inferred that the refidue. It contains fo- 
independent of the falts foluble by water, is compofed of the 

carbonates of lime and of alumine, with a froali portion of lime, and aiu- 
•__ mine and iron, 

iron. 

Water has very little infioence on birdlime. On boiling. Water has lUtle 
the matter does not completely diflblve, but acquires merely 
a fmall increafe of -iluidily, which it Ipfes in cooling, and 
refumes its primitive confifiency. 

This water obtains no colour; its flavour is at firft inflpid, 
afterwards four, and it reddens tin^ure of tumlble. 

• Evaporated to the confiflency of a fyrup^ U becomes co¬ 
loured, with a mucilaginous appearance, which may be fepa- 
rated by alcohol* 

The adlioin of water, iberefore, is confined to the folution It takes op feme 
of a mucilaspwms fubllance, with a fmall portion pf the ex- 
tra£tive matter. 

It is not thus with cauflip,potalh. Its concentrated folu- Cauftic potafli 
tion forms at. once with birdlime a whiliflt magma, which ** 

turns brown ,on evappiaticm, with a feparation.of ammonia, gives out amine- 
. This coroppfition is Icfs vifeid; it acquires a great degree "**• 
of hardoefs by exppfure to the air; and its fmell and talle are 
fimilar to thofe of foap. 

It is chiefly foluWft in water and alcohol, there remaining The compound ^ 
but a few-vegetable dregs, Thefe foluljions are affeQed by 
firong acids; but ‘ thefe kinds of decompofilions prefent no 
new phenPmena to thofe obtained with a folution of foap. 

-Tbemoft feeble acids foflen birdljme, and partly ^flblve it; Weak acids 
■Wheil wpeentrated,; they ad in a diflferent planner. 

Sulphpclc, acid renders it block and ebarry ; by adding pow-lime;' 

^dered to form a thick magma, a fepwation of 


feften and partly 
diftblve bird- % 


Hr, 
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Hotnlhic acid 
dt'Cdmpfdic^a 
and forms a kind 
of \\ ax: 


vhith ro!P"3 
ft'ap wiih pot- 
afli. 

Alroho) partially 
difTolves 


Cold muriatic 
acid bat little 
adlioQ on bird¬ 
lime, 

Oxigenated tn, 
acid alters bird¬ 
lime corrfidcr- 
ablyi 


CharaAetiflica 
of oxigciiatcd 
|)irdliine» 


BlItDLlWB. 

(Ic acid and ammonia is procured. Tiicire can be no doob^ 
but that in addition to the acetic iii^d«;i*84ar;alt/pfefent in 
birdlirnc, more is produced by the adtbn^Of the iulphurie 
acid. ' 

Nilrio acid, whilft coM, has very little power over bird- 
limu: but on increahng its temperature, the mixture turns 
yellow, diflblves, and as evaporation advances fWelis confix 
derably, leaving at left a hard brittle mafe. Tlus mafs, v^heh 
a fecond time fubrnitted to the a€lion of nitric acid, is dif- 
folved, a part being converted into malic lUid o^Uc-acids. 
By continuing the evaporation a yellow matter is obtained, 
cahly friable, yielding to the pretfure of the fingers like wax, 
with a kind of elaflicity, and melting by means of a gentle 
heat. 

Potafh combines with this matter, changes its colour from 
yellow to brown, and forms perfeS foap. 

Alcohol partially dilTolvcs it, and Mcomes yellowifb'; its 
tranfparency is diminifbed by the addition of water. 

On evaporating the alcohol to dryttefs, there remains a yel¬ 
low matter diveded of the greafy appearance, which yields a 
Tweet odour in burning. 

Cold muriatic acid has no action upon birdlime: when 
healed it turns it black. 

Oxigenaled muriatic acid operates difTerently. Either by 
mixing (he gas with the water containing the ii^td birdlime, 
or by fliaking it in a bottle with the acid in a vmf^l^concentrated 
flate, the following phenomena were equally cibierved; 

The birdlime quickly lo(i its colour, and became white; 
it was no longer vifeid, but divided fifto hard comp^fi pOF- 
fions, containing in their centre a quantity of birdlime, which 
the oxigenating principle had not reached. This non-oxige- 
nation may be attributed to the difficulty there is of preferving 
(his fubflance in its liquefied (late in hot watcri whereby the 
operation of the acid is confined to its exterior furface. 

The charadlcrifiics of oxigenated birdlime are— 

1. It is capable of being reduced to powder. 

2'. It* is infoluble in water, et^ep when heated. 

S. It does not become liquefied at a high temperature. - 

4. It will not turn yellow', nor wilt it form a refin with 
nitric acid. 
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Acetous acid foftens brdliaae and diiToIvcs a certain quan- 
tity t tttedtqaor^acqair^'a yellow colour; itti tafle is tntrpid. ^ 

Carbonate of potafh produces no precipitate; evaporation 
gives a refinous refiduum, wltich cannot^ however, be brought 
to a fiale of perfft^ dryuefa* 

Cerfain metallic oxides are eafily reduced on being heated Birdlime re- 
with birdlime; , : • . SSlSiT**”” 

''" S^Kvitreotts oxide of lead afliimes a grey colour, dilTuIves, Semi vitreous 
and formiwith tbe bti^dlime an emplaftic mafs. * 

Alct^o! at v40 degrees, and boiling, diflblves birdlime fowUhSume. 
long as it is kept hot^ it is clear, arid of a tranfparent yellow 
colour; but in proportion as the liquor cqoUi it becomes 
tmbld, 

A yellow matter may be tbparated by filtering, which is end lets fall « 
much fofter than the original mafs; melts in a moderate Jieat, 
dilFuiing a fmell analogous to that of %vax, of which it feems 
to poflefs all the qualities, « 

The fiUcfed'liquor is brtl^r, naufeous, and acid; preerpi-retainingetefin, 
tating in water, and leaving on evaporation a fubfiance fimilar 
to refin. 

Sulphuric ether may be confidered as the true (blvent of S“lph«rie ether 
birdlime: its aAtpn on this fubfiance is rapid, firft dividing it, ot 
and then diflblving it nearly in tola, fiiere remaining only p 
fevy vegetable dregs. The liquor acquires a greenifir ydJow 
colour, and''fh.cngly reddens turnfole. On adding a 
water the nn^are thickens, and the ether fwims on the top j illtionr' * 
but if a fulfident quantity of water be poured in to difiblve 
the ether, a body of oil t«, formed on the furfiice,; bearing a 
confiderable analogy to that of iintfeed: this may be con¬ 
verted, by the affiance of the femi-vitreous oxidb of lead| 
into an emplaftic mafs. 

By evaporating the folution of birdlime in ether, a greafy Ether kr enpo* 
fubfiance is obtained, of q yellow cplour, and of Ute 
of waq. 

Conciujion, 

From the ibregmng obfervations it will be perceived how 
Ijttle analogy exifis between birdlime and gluten. 

'*A fiwpl* comparifon will be fufitcient to defignate the place 9*"**’'^ proper-’ 
jt oup^bt to occupy among vegetable produdlions. **** bu^i«me* 

Birdlime 
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Birdlime is vifcid, eldilio; dries ifc little in the air, by ex<* 
pofure to which it becomes brown; i)%t is nc^^renden^ brittle 
and irrecoverable like gluten. 

. It melts in thedre, fwelU, dnd burns with a vivid blaze; 
but does not difiufe that animal odour whicb is to be obferved 
in gluten. 

Water will not diflblve birdlime; it merely imbib^ tlie 
mucilage, the extra^ive matter, and the acetic acid. 

Alcalies diflfolve it ; when concentrated, they convert it 
into foap. 

Pilute acids (often and partially diflblve birdlime. 

Concentrated fulphuric acid renders it black and charry. 

Nitric acid turns its colour to yellow, converting the fub* 
(lance partly to malic and oxalic acids, ^nd partly to refin and 
wax. 

Oxigenated muriatic acid renders it white and folid, con* 
ilituting oxigenated hirdlime* 

Alcohol exerts but little aflion upon birdlime; it diflblves 
the refin and defiroys the acid. 

Lafily, fulphuric ether diflulves it entirely. 

Recapitulation Birdlime, therefore, differs from gluten, 

jn (he acetous acid which cxifts in if. 

Ars horn gluten,.* 2d, In being very flighfly animalized. 

Sd. In the mucilage and extradlive matter which may be 
obtained from it. 

4lh. In the great quantity of refin whicb loi^ be obtained * 
from it by means of nitric acid. 

5ih. In its folubilily in ether. 


X. 


Method of purifying Oil, By M* Cueavdeav.* 

The purification T HE purification of oils for combuflion confifis folely in 
clarification : It is only fince Argand's lamps have come 
* into common ufe that this fubjecl has received much attention. 
There are many procefles for the purification of oils, but 
all are not equally good; and ihofe who fell purified oil make 
a fecret of the method of purification. 

* From Coura comiilet d'Agriculture; T^me Xlf. 

However, 



PUaiFlCAtTOV OF OIL. 


151 


Howeveiry as (he ayt M perking ^ils ought to be known • 
by Ihofe who niamiihUj^are tbenji* the.proceffes, wbicb are 
coniirlered the moft economical and fimpte. (liall be here 
mentioned; by which information they will be able to obtain 
(hat profit which^thofe now make who follow this fj[>ecie8 of 
indufit^ after them. * 

The^rocefs for* the purification of oil by folphuric acid* Pfweft by ful* 
NyhicfcribUows, is lUtfe different from that publitbed by 
Thenard, 

To one hundred parts of rape oil one part of fulpliuric acid Sulphuric aci4 
is to be added, diluted with fix tiroes its weight of water; *o 
(he mixture (hould be iirongly .agitated, and as foon as this is nuxture nr ungiy 
completely finilhed, it is left ftill till the oil becomes clear; 
w'hen it is perfectly clear ibe purification is effedled. 

There remains at the bottom of the veficl an acid liquor 
fomewhat coloured: the oil is to he feparajted from the fedi- 
mcnt; and in order to be certain that acid is retained by redknent* psw. 
the oil, fame ounces of powdered chalk is to be added,; 
mixture fliould then be fliaken, and the oil again left 
to fetile. to fettle. 

The adion of (he fulphoric acid in this procefs confifis in 
depriving the oil of all its liomidity, although it is itfelf mixed 
with water, and in feparating from it a muoofo-extradivjE! The add in tbit 
fubilance, (he prefence of which diminifljes the energy of fhe 
combuition of the oil, covers the wick with charcoal, and tradife matter 
produces ; It is then on the abftra^ion of ^hefe 

princijl^es foraign to (he oil, (hat its quali(y of giving a good combufiloa. 
light depends. 


Another Method, 

The next procefs to be deferibed has been followed by fome Procefa by flour 
manufacturers, who have bad good fuccefs with it. "'** 

To one hundred parts of rape-feed- oil ten parts of water Flour and water. 
are to be put, to which one part of wheaten flour has been *hewhole*wcll** 
added; the mixture is to be well agitated, and then to be pgitated, and 
heated until all tlie water added has been evaporated, or, p*^ontf*thB* 
more properly, until the oil has ceafed to have any union contained mat*< 
with the fuhflances which it held in fufpenfion : In this fiate 
'it becomes purified; and at the end of twenty-four hours itdbUitU*elev' 
h very clear, and does not difier at all in quality from that 
prepared by .fulpburic acid* ^ 

V .V( 1 t In 
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The heat iheuld 
be applied 
f raduali^f and 
Ibould not 
exceed 8o* 
Keaumur* 


In the praflice of this laft procefs, care (bould be taken to 
beat (he oil gradually, and not to raile its temperature above 
£0 degrees of, Reaumurs thermometer. (2112 Fahrenheit) 
This heal is futBcient to edPefl the coSion of the flour, and ot 
the mucufooexlraflive matter contained by oil j a greater 


degree ot beat would colour the oil, and deprive it of the ap¬ 
pearance moll favourable to its Tale. ^ 

M. Cunudeau M. Curaudeau was led to this procefs by an obfervatiofl, 
^ *b every one may likewife make. It is well known that 

%c fipjrati^”^ the fauce called mdted butter, when too much boiled is fepa- 
of white fauce rated into two parts, one which is thick and occupies the bot- 
ftancM when tom of iheveflel, while the other part is clear and floats above 
t({o much done, the flrfl: The lower fubflance is the cafeous part of the butler 
united to (lie flour that has been added to the fauce, and which 
the action of' the Are has feparated from the oil^; The upper 
fubflance is the butter deprived of ail foreign matter) tind in 
this flate it may be called pu/v^d butter* 


XI. 

Ort <1 peculiar Flv£tuntim of the River Dordogne^ called the 
Majearet. £jf j\f. LacRavE Sobbie *.■ 


The mafearet 
takes place only 
when the waters 
are low. 


The Paroroea of 
the Amazons 
fimilar to it, 
a like occurrence 
at the Orcades, 
and in the livers 
of Hudfons bay, 
and in the 
MimiTipl. 


T^HE peculiar movement of the wafers of the River Dordogne, 
which is called the Mofearett takes place twice eedi day in the 
fummer lime, Vihen the waters are Iota, which is an eilential 
condition. A fmiilar motion alfo takes place on the river Ama¬ 
zons according to the report of M. de laCondamine, when it is 
named the Pororoca; the fame is alfo perceived at the Orcades, 
off (he north of Scotland, according this author: and M* 
Sprbie has (een accounts in the publications of fome voyagers 
of its likew'ife occuring in fome of (be rivers of Hudfon't 
bay, and alfo in fheMillitflpi. 

It is not Airprifing that this phenomenon does not happen 
in all rivers; it is not always feen even in the Dordogne. 
From (he mofl exafl obfervalion, if (he fotnmer is not dry, 


and that the waters are not low to a certain degree the Maf- 
caret does nut appear, It rarely occurs in winter; it however 


Jcurnal de Fhyiique, (.XI. 286, 


ferhetimes 



YHE mveit bCTRDOGIfE. 


15S 


iothetinies lakes: pkice dtfrrng veiy IwiTcl froft«, when the cold 
has diftifmftted the wat^s by the formation of much Ice j 
but this happens very feidbnij and has never been more than 
three times, in feveral ages« 

There is a manintm of deprefRon in the waters neceflary The mariners 
to its ap*pearaifbe j Vl/ijerefore the mariners in the neighbour- 
v^mod pr Bourdeaux are in the habit of talking of'it fome-bwnefa of die 
what in tfilh manner, ♦* The waters have fallen fo much, the 
tide will encreafe to day'to fuch a he^ht, we fliall have a 
Mafcarel^, and'fhey load their barks accordingly, and take 
precautions to avoid it. The manoeuvres of Ihefe mariners 
have caufed feme naturalills in the vicinity of Bourdeaux to 
obferve long lince, that this phenomenon mull depend on a 
natural caufe, conne6ted with the bed of the river* fince tbefe 
men can foretel, without being fcarcely ever miftaken, by the 
depretfion of the water, whether the Mafcariet (hall appear 
or not, alUiough fometimes it has not appeared before for fome 
years, becaufe the rains have prevented the waters from di- 
roini(hing to the neceffary degree. 

No one has yet tried to explain the caufe of this (ingular no account of 
facl, not even M. Condamine, or if there be any works on 
fubje£i, they are unknown to the author though his (ludies have publit^d. 
been particularly diredled in the line where fuch information ■ 
might occur, and he has read much. In order to enable others 
to account for the fa£ts, he mentions thofe which relate to it fuch 
as he has himi«i^<l<^n, and fuch as he has been told have been 
witneffed for feveral ages. 

In the fummer, or, more properly fpeaking, when (he waters 
are low* there appears at a little diflance from the junction of 
the Dordogne with the Garonne, or at Bee d*Ambe.«, an ac- Ic conftfti of an 
cumulation of water, like a promontory, on the (hore, which 
is from the thicknefs of a ton to that of a fmall houfe, and appears itrft at 
which rolls along with fuch velocity that no horfe, whatever®®' d’Ambcg, 


might be his fpeed, could keep up with'it. It follows the and yp 
diredlion of the Ihore, and makes a moft frightful noife. The great veloi^t*^ 
berfes and oxen, which feed in the meadows near the river, and a frighuat 
run away with their utmod fpeed exhibiting the greated {^e 

ror; fo much fo that they remain trembling a long time after, cattle, 
and cannot be driven back but with much difficulty. The »nd|hc water 
ducks ajnd geefe liave alfo been feen to precipitate tliemfelves ^ ’ 
into the reeds aj Us approach, with the grealeft fpeed and af- • 

frighj^ • 
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frijfht, and lie flat there, without being able to come out. 
**ie7s*abii *the bodies,- which lie in the way o£,4be Mafcaret are (liriick 

rivcrj^ami diivcs ^“ch force, that the piers, built for the ufeof the 

*^' **r* fli'jreare demoltlhcd, and fume of the flones 

them, mote which compofc them, although very large^ are driven away 
than fifty paces more thattbfty paces; the ftrongeft trees are torn uji by the 
lews up large the bairks which it meets are not only funk, but broken 

trees by the afqnder, eCpecially if iljcy are near the (bare, csTlSave tfiTy 

and^breaks V^* beneath them. Vrom the place called Su 

fels in pieces. Andre (See the iijwcr part of Plate IV.) on the river, the 
Above St. Andre Mafcaret forms itli^lf Tnlo waves which half its breadth as far 
waves, above ^*P Caverne; there it dilappears lor a fhort time, to appear 
Asque is feen in again between Afciue and Lile like a promontory, and then 

rfe ApiiTtci'i} AM-nri? . • . , , 

returns into the torni oi waves as Ikf on as Terfec; at Terfac 
ilregains its lirfi appearance, which itonly quits at Vayne; from 
Vayne it proceeds along the bank as far as Fmnfac, thehoufe of 
M. de Hiclielieu; from Fronfac it occupies the whole breadth of 
the river, pafles with a terrifying uoife before the -village of 
Libourne, throws the road for veflels belonging to this village 
into confufion, and afterwards appears at Genifac-Ies Keaux 


irs original form; 
'•n waves agalu 
above Liie, at 
Terfac it re¬ 
gains itr firtt 
appearance; 
at Fronfac it 
occupies the 
whole breadth 
of the river, 
pafTes before 


Elboorne with Pevrefite with but very little force. The whole patfes 

a terrible noife, in the couric of fevcn or eight leagues. 

Peyrefitc. ' following is the account, whicli M. la Condamine gives 

Account of the of the Fororoid of the river Amazons, the comparifuit of the 

Aroaiomr which with thofe of the Mafcaret will tend loefta- 

blifh the theory of ibefe phenomena. * 

In hi.svoyageto the river Aipazons, page ]9S, he relates, that 
between Macapa and Cape-Port,. where the-channel of the 
river is moft conhned by the iHands, and efpecially oppolite 
the mouth of the Arawary, which joins the Amazons on the 
north fide, the flow ing of the fea exhibits a Angular pbeno- ^ 
menon. During the three days next the full of the new moons, 
the limes of the higheft tide.s, the fea, infteadof taking almoft 
fix hours to rife arrives at itsgreatefi heighlh in one or two mi¬ 
nutes ; it may be conceived that this does not happen quietly; 
there is heard at a league diftance a terrible noife, which an¬ 
nounces the/*£»Y>rocfl, which is thenamethatlbe Indians of ibefe 
parts give to this frightful flood. In proportion as it approaches 
the noife encreafes, and foon an accumulatiuo of water, like a pro- 
fificenfeethiijh, montory, appears from 12 to 15 leel high j after that another 
is feen, then a third, and fometimes a fourth, which follow 

2 each 


its noife heurd 
at a league 
di fiance. 

It advances in 
fevcral waves, 
each twelve or 
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eAch other clofely, ant) nvkhidi occupy the whole breadth of 

the channel* Thede wavett advance with a prodigious rapidity, wlitfeh ruih 

break and overturn every thing which oppofes them. I Irave 

leen in fume places a large extent of land tarried away, great and overcui-a 

trees torn up by thwoots, and ravages of all kinds committed j 

Mivery where that they pafs the banks are fwept clean; theJhem, cairy*'" 

c^noesrihe pirogues, and even the barks can only efcape their •‘“ffc P"r- 

fury, by angering*,in dwp water.. After having examined 

this phenomenon with attention in difter^yU places, 1 have al* up trees by the 

ways remarked that it only takes place, when the rifing flood 

is engaged in a narrow channel, or meets in its way with a in narrow chan- 

bank of fand, or a (hallow place, which occafions an obflacle 

to it; that it was in thofe places alone that this impetuous and bw pUces. 

irregular movement of the waters commenced, and that it 

ceafed a little beyond tlte bank, when the channel became 

deeper, or grew confiderably wider. It il ihjd that fomelhing it ceafed where 

fimilar tolhts happens at the iflesof the Orcades, at the north J*'® channel 
* * became deeocr 

of Scotland, and al the entrance of the Garonne, (it lliould be or wider, 
the Dordogne), in the vicinity of Bourdeaux, where the ef- 
fe£ls of thefe tides, is called a Mafcaret/* 

It appears from what has been cited from M. Condamine, 
that the effedls of the^Pororoca are almoft the fame as thofe of 
the Mafcaret. -Neverthelefs there is a marked difference be- Difference be¬ 
tween them in this refpefl:* that on the Dordogne, two kinds Mafcar«t*and 
of floods take place, one which extends over the whole river, Potoroca. 
and is iimUar fd that which M. Condamine has obferved, 
and the other which ranges along the fliore, rolling more over 
the depofits which the Wat(^ have left, than in the water itfulf. 

He fays pofllively in page 194, that ** at one or two leagues 
a frightful noife is heard, which announces the Putoroca; as 
it approiu;hes tlte noife encreafes; and foon an accumulation 
of water Appears from 12 to 13 feel high, and then another 
that follows, which occupies the whole breadth of the chan¬ 
nel”* On the Dordogne the Mafcaret rifes with great noife, further partlcu- 
fometitnes along the coafl in an elongated accumulation, and 
fomelimes in the form of frightfol waves, which extend ox'er 
the whide river; when it follows the (hore it only appears in 
the re-entrittg angles, and on the fand banks, as is deferibed 
in the (ketch of the plan of iheTiver, which accompanies this 
pbeount, and which takes in the whole extont where the ef. 
fpifts of the Mafcaret are perceived. The parts covered wii{i Defeription of 

* imall ^ 

the courie uf the 
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Jhfafcaretta the 
river* 


The tide is the 
ptimary caufe 
^ the Mafcaret* 


The courfe of 
the Dordogne 
dt;fcr>b'-dy to 
account fur the 
Malcjrety 


fnial! pointe, indicate (he fanci banks vFhere the Mafcaret alwsiyf 
commences; the parts occupied-by fttlall iinea, are (he places 
where the waves occupy the whole breadth of tlie river. The 
clotted parts indicate the re-enlring angles, where the fand 
banks are found which are depofited by l^e counter^corrent. 

It is heraj principally that the Mafcaret. rolls with all its fury/ 
over the mud of tlie river. On the banks the iaUenkan 
are the places where the Mafcaret quits trbe OiotC^occupies 
the whole river, and runs upwards, accompanied by many 
confiderable waves, which fucceed each other, till another 
re-enlring angle occurs, where it again refumes its hril fono. 

It is thus that thefe who dwell in the vicinity of Bourdeaux 
witnefs without emotion twice each day, when the waters are 
low, fo extraordinary a phenomenoiif without any one thinking 
of examining into the caufe of it, or even of communicating 
the particulars to natiiralifis. 

The primary caaCe of this rifing of the water is the fame as 
that of the tide in all rivers; and if the Mafcaret occurs on very 
few rivers,. it is becaufe their beds are not formed in a manner 
neceflary to producejt, and liave not the fame difpotition as the 
Gironde and Dordogne: they have either too little or too great 
a current; (heir waters are not fufficiently low, or when (hey 
are, the tide does not continue long enough; finally the re- 
entring and falient angles are not fuch as they ought to be. M. 
Sorbie thinks he could (ell before hand whether any river would 
be liable to fuch eifefls, from the form of its plan and the difpofi- 
tion of its bottom; and is of opinion that the caufe why more 
rivers are not fubjeCl to the Mafcaret, depends entirely on the 
fiiape of their beds, and not on any particularity in their tides, 
Tlie phy fical caufe of that on the Dordogne appears very fimple, 
M. de la Condamine fays, that on the Amazons it is always at 
the narrow parts where it isobferved. The caufe is not the fame 
on the Dordogne, fur there is no narrow parts in almoft' its 
whole CDurfe: it is nearly every where very rapid, and of 
fmail depth, as all tbofe rivers are which have much current. 

It forms, as may be feen in (he plan, many turns and windings; 
and has few ifles: but at each angle a bank of fand is depo» 
filed: It defeends, notwithfianding thefe windings, almoft 
from the eafi to the nbrth>wefi. As far as Bee d’Ambes, where 
it unites with the Garonne which is much more powerful than 
it, and they form together that beautUttl arm of the fea, called 

the 
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Ihe Gironcie. Tlie tvw) rivers then defcend togetlilir from 
13ec d'Ambes to* the fci'm a direftion from the eaft to the 
north-weft. All the waters which arrive from the arm of the 
fea or from the river, ad** ^ce in a ftraight lino with abundance 
into th^ mouth of^the Dordogne* inftead of mounting up the ^ 

^ Garonne, which runs almoft noith and (ojith as far up as Bour- 
Meaux« The greateft part of the waters which are advancing 
to the Gardnne, d^ght then, when the current has taken its fupp fed to be 
courfe, to run up the Dordogne at the beginning of the flood, 
iince its velocity does not allow them time to turn up the Ga- way to the 
ronne ; and thus the water which ought to go to the Garonne, 
running up Ihe Dordogne, form by their abundance, this effedl courfe up tht 
which Condamine recites: He fays that “the tides, which 
ufuatly lake fix hours to rife, arrive at their full height intone 
or two minutes”. But on the Dordogne, the tides never come 
to their higheft level in near fo (liort a time, even when the 
waters are loweft; but in one or two minutes they encrcafe 
confiderably j which encreafe is probably caufed by the waves 
which arrive almoft inftantly ; and the flood railing their maifes 
of water above their natural level, leaves them there to aug¬ 
ment the water in the bed of the river in'proportion to their 
bulk.) After the Malcaret has palTed, the waters of both rivers 
encreafe in the fajne gradual manner as thofe of all olhe*i 
rivers. 

M. Surbie tikewife thinks, after all, that the tideof the Gironde It may a’fo be 
may be the caiife of the Malcaret on the Dordogne, for it poors the GU 
iis waters into the mouth of the Dordogne in almoft a right romle ruihmg'in 
line; this arm of the fea being at leaft lix times larger and 
deeper than the Dordogne, ought at the flood to carry up fuch the Dordogne, 
.an abundance of water, as could not enter into the bed of this the 

. .■ e . ,r-ii flialiownefs of 

river without occaftoniiig the accumulation or waters deicribed. river, 

The phylical caule then of the Mafcaret is the confiderable 
mafs of water which arrives from the Gironde into the mouth 
of the Dordogne, and the fmall depth of this rii'er; fince it 
is known that in rainy feafons, and when the river is a little 
encreafed in flase, this circumflance never takes place. 

M. Sorbie remarks in conclufion that the faefs related ftiew remaiks on the 
evidently that the flowing and ebbing of .the of rivers 

are difterent from thofe of the fea; that the ebbing and flowing caufcd by the 
of rivers, are only fecondary effeas of the tides of the fea j 
lhat is to fay, 4hat the waters of the lea only form a dam to acrots thrU 

Vot. XIH,—FfiRRUARv. isoo'. N . thofe wwfe* 
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Difquifttion 
upoa locks* 
The common 
lock. 


Bok, key, 
wards, pick- 
locks, fteleton 
keys. 


tbofe of the rii'erSi an J that the rivers form by the abandance 
of (heir waters, thofe rapid flood-tides which,are obferved ou 
the great rivers, fuch as Ihufe of the river Amazons, which 
afeend from 5 to 100 leagues, thofe of the Senegal, which 
advance alinotl as far up, and thole of o^er rivers almoH 
equally confiderablc. M. Sorbie thinks tliat the Mafcaret, or 
ilic Pororoca, have altogether the fame caufc as the ilqgd-tide^ 
of rii'crs, and though fome ilight fecondi/y eflle^ls occur, 
fuch as thofe related,^ that all arife from the fume phyGcal 
caufc. 


xir. 


Dcfcriplian of a fecrct Lock of ten thovfand Combinations. 

W. N. 

The common lock ufually confifts of a bolt, which requirej 
a particular inArument, called the key, to pufli it backward 
and forward ; and in order that this bolt may be inoccefllible to 
viuiaiion, certain impediments or obflacles, ufually called 
wards, arc interpol'cd between the key-hole and the bolt, 
v'hich make it diflicult to open the lock by any general or 
common prucels. The general procefs for picking a lock, of 
which the key has not been feen, confiils in operating upon 
the bolt by a finall bended inftruinent or wire; or clfe by en- 
deavour»ng to dilcover the pofition of the wards by an unper* 
totaled key, on the face ot which fome foil or platlic matter is 
lodged. And when this htuaiioo is once difeovered, it is not 
diltioult to tile away fo much of the key as fliall allow it to 
pal>», or ellc to hlect, oul of a number of tkelelon keys, one, 
of whirli the form fliall admit ot its palTing through the lock. 
There are many looks fo fitnaled, as for example in the vef-- 
tries of churches and other little frequented places, as to ad¬ 
mit of this flow operation; but it mull at the fame time be 
allowed, that the finglifli market prefents locks of a iiumber- 
ol‘ dilferent conftruflions, which can neither be picked nor 
analyzed by the procefs iiere mentioned. Nothing is more* 
oomnion, however, than for keys to be enlruiled out of the 
hamis of the pofleiTor, or to be hung Up, or cafually laid down 
or millaid. In theCe clrcumflances their figure.may be taken 

with 
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with Vrax, like the impreffion of a feah or. more fpeedilj b/ 
indentation upon a piece of moiftened paper, or by various 
other means; and it muft be admitted, that very little fkill is 
required to enlarge the openings of a common key, fo as to 
make pats the wards of a fuperior lock. 

Thefe necelfary {ind unavoidable imperfe^tons of common SecreClocki ; 
locks, have long ago led to the introdudion of fecret locks, 
which are fo co^rufted as to require fome particular mani-tion. 
pulation in opei^g them; fuch as that the key (hould be 
turned twice rounj, or that it fliould be turned through a cer-* 
tain fpace in ope direction, and then back again ; or that it 
ftould a6l upon fome delicately relifling piece, very likely to 
be difregarded by an uninflrudled poflTeflbr of the key ; or that 
a number of vilible parts fliould be placed in fome determined 
order, before the common procefs of opening, either with or 
without a key, can take place. Upon all thefe contrivances 
one general remark may be made, namely, that the pofleflbr 
mufl: always in perfon open his own lock ; fo&if this be to be 
done by the mere pradiicc of a fecret without a key, his cabi¬ 
net becomes for ever open to him who, by communication or 
olhervvife, fhall poirefs that fecret; and if a key be ufed, his 
lock, as to that perfon, becomes as fubjedl to violation as a 
common lock. , 

111 the mechanical confideration of a fecret lock, we may Methods of vio- 
fuppofe the conftruflion to be entirely unknown to him who ^hem, 
is deiiroos of opening It, In this, according to the experience 
iind fagacity of the operator, the difficulties vtTdl be greater 
or lefs, and a very fltallow contrivance may occafionally pre> 
fent a greater obflacie than* a much more elaborate flrudliure. 

But if we fuppofe the fyftom of the lock to be known, but 
the particular conditions of opening it to be fecret, the ex¬ 
aminer will then take for his guide the probable circumflance 
that the ie-a6tion of the parts may feel confiderably ditferent, 
when they are duly placed for opening, than when their fitu- 
afion is fuch as to prevent that eifedt. By this clue, and by 
careful examination, molt of thefe locks may be opened; and 
it is remarkable, that (he better (he woikraanfliip the more 
eafy it is in general to make the intended difeovery. 

The following are the conditions which appear to me to be Conditions of a 

nece&ry in a lock of the moft perfed kind: caumtrlSd 

. N 2 I, That 
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Bercript'ton of a 
new lock of 
combiodtion* 


1. That certain parts of the lock (hould he variable in pofi- 
tion Ihrougli a great number of combinations, one onljr oi 
which tliall allow the lock to be opened or ihul. 

2. Tiiat this lad mentioned combination (hould be variable 

at the pleafure of the polletTor. , 

3. That it fhall not be poflible, after the lock is clofed and 
the combination didurbed, for any one, not even the makei 
of the lock, to difeover by any examination ^'hat may be the 
proper dtuations of the parts required to op^S the lock. 

4. That trials of ihis'nalure diall not be capable of injuring 

the work. ^ 

6. 'rimt ii fliall retjoire no key ; 

6. And be as eafily o|ii neil in the dark as in (he light. 

Thefe conditions are in loine refpeds liable to the inconve¬ 
niences already mentioned. I would therefore add the fol¬ 
lowing conditions: 

7. That the opening and Hiutting diould be done by a pro- 
cefs as dtnplc as^that of a common lock. 

8. Tliat it fliould open without a key, or with one, at 
pleafure. 

9. That the key-hole be concealed, defended, or inac- 
cclliblc. 

10. That (he key may be uled by a dranger without hw 
knowing or being able to difeover the adopted combination. 

11.1'hat (he key be capable of adjudment to all the varia¬ 
tions of the lock, and yet be dcnple. 

12. Tiiat tte lock diould not be liable to be taken oflT and 
examined, whether the receptacle be open or diut, except bjr 
one wlio knows the adopted combination. 

In uieiliiaiing upon this mechanical problem, I'have thought 
of various cundrudions, but have not yet matured one in 
which all the above conditions are C(»mplied with. The lock 
delineated in Plate JIJ. polTciros the lird dx reqiiidtes. Fig. 1. 
reprefen(s the plate of the lock, of which the other tide is teen 
at Fig, 4. In this lad dgure the middle piece is a handle or 
knob, reprefented Fig. 6‘, which, when turned, ferves to 
flioot the double bqltp k, Fig. 1, by any common connedion. 
In theadual lock this bolt is carried backward and forward by 
a pin danding out of fig. 2, foon to be deferibed. The other 
ti'iir c ircles in Fig, 4, are handles, reprelentcd in Fig. 5, which 

ferve 
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ferve to "move tlic four wheels feen in Fig. I . Thefe wheels Defcription of » 
have tw'elve trfelh each, and are fattened by center-ferews, 
each upon a flat wheel of the fame tooth; but having only ten 
notches usually cut, as is feen in (he right hand upper corner, 
where-one of the upper wheels is taken off', and is fliewn at » 

Fig. 3. Thefe upper wheels have their toothed part conil- 
derably higher ttian the interior or flat part; fo that they 
would be contrat\wheels if the teeth were cut quite through. 

But this is not ihA cafe, except with two of the notches, as 
may be feen in th^wo lower wheels more particularly, and 
alfo in the others/ TTie upper wheels have alfo two of the 
notches between the teeth ftoppod up, as is fliewn in Fig. 3 j 
by which contrivance there are but ten illuations for fere wing 
each wheel upon its correCpondent under w'beel; and thefe 
tiluations are tendered preclfe, and all relative motion between 
the two currefpoiuient wheels prevented by a fmali ffiid feen 
K) the uncovered wheel. Fig. 1, which fils into one of the 
notches «f the upper wheel when put in its place. The upper 
wheel has a number on each tooth from 1 to 9 and 0, which 
are of ufe fur placing this ttud. The four under wheels are 
held in their fituaiions by four fprlng*catches, which allow 
them to be turned, in one dire£tion only, by means of their 
knobs or handles; and when any wheel is thus turned round" • 
liie finger and thumb will feel tlie ttroke of the lever, as it 
fucceffively falls into each notch, until the lever comes to rell 
upon the fmooth part. This very palpable indication then 
ffiews when to begin to count, calling the firff hold or ttroke 
of the catch 1; the fccond 2 ; the third 3, &:c.; and the lock 
is fo conttru£ted, (hat when (he top wheel of any of the four 
couple is put on with any number oppoiile the ttud, the 
fame number counted by the catch will place the upper wheel 
in fuch a fitualion, as that its notches, which pafs clear 
through, will lie in a circle deferibed from the center or axis 
upon which the great handle turns. And therefore, when 
each of thefe wheels is put in its place, and (he numbers known 
(and regiffered, or put in (he memory by fome artificial affb- 
ciation, fuch as of the date of the year taken either backwards 
or forwards, &c.) it is only needful to move each of the four 
knobs till its catch has palfed (he fmooth. part, with a number 
of ttrokes anfwering to its adjuttment, and the cirpie indicated 
by broken (haded lines in Fig. 1, will be capable of patting * 

through 
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r^prefenis a contrate wheel, having its Irregular • portions 
At B, C, D, 8 cc, flanding up above its plane. Tbefe por¬ 
tions are parts of a circle equal to that denoted by the broken 
(haded parts in Fig. 1 , The contrate whtgel i!> to be, placed 
in Fig. 1 . with its face turned down ; and Jbeing there Viewed 
with its center to the central handle, it ferves to open and 
fliut the bolt, which it can only do when four Wheels are 
in fuch a Gtuation as (9 allow the circular ^Jge-pafts of Fig, 2 . 
to pafs clear through their notches. Jfrany one or more of 
thofe wheels be turned fo as not to correfpaid with its num¬ 
ber, it will be impoflible to turn the handle, becaufc every 
attempt to do fo will caufe one of the parts of Fig. 2 . to flop 
in one of the notches of the wheels through which it cannot 
pafi. The method of opening the lock will therefore coniifl 
in felting each wheel to its known number. 

As the proper fituation of each wheel is only one out of ten, 
it is nine to one againd; any operator upon this lock, that he 
(liall not fel the firfl wheel right, fuppoiing all the others in 
their due podtions; but it is true that he may try all round, 
and will coinc to the right place at lafl. If two only of the 
wheels were dcronged, it would be eighfy..one to one that he 
fliould not fcl them both right; and he would be deprived of 
any trial round a finglc wheel, becaufe the other wheel would 
always hold againd him, and prevent his knowing when the 
open notch of the wheel under trial prefenled iilelf. Three 
wheels deranged would make the odds 729 to one, and the 
four would make the odds (5561. In the plate (he combina¬ 
tions are faid to be ten thoufand, from an overlight rn taking 
the ratio of ten to one inllead of nine to one. But this is a 
matter ol no confequence as to the principles of the lock, be., 
caufe the number of teeth or number of wheels are capable of 
variation. If a fifth wheel were added (o this lock, the odds 
w'oqld amount to 5901-9. 

As the quantity cut from Fig. 2 . is not more than was ne, 
ceflTary for the clear rotation of (he wheels when the lock is 
fiiut, this piece, when in every other pofilion, prevents the 
Other wheels from beipg turned at all. 


tefler 



LITERARY SOCIEtV. 


m 


xrii. 


Ze«tfr from Mr, Alex, Crombie, cOiK'eming tlit Caledonian 
JLiterary Society at Aberdeen, 


SIR, 


To Mr. NICHOLSON. 


( 


ni*^ * 

JL HE want ofS^ietics for fcieniific and literary itnprove-> 
ment, has been i(wg feU in many coiffiderable towns in Scot* 
land, and I beiyre'e In none more than in Aberdeen. 

The utility of fuch iiiftitutions being fo generally acknow- Great utility af 
lodged, it is truly a matter of furprize to find fo few of them 
in this kingdom, efpecially when the facility of forming them rary improve- 
is confidered. Any attempt, however fmall, to promote the roeat* 
interefis of literature, and to diffufe moral, political, or philo- 
fophical knowledge among men of all ranks, will ever meet 
with the marked approbation of the fincere weltwiflier to his 
country ; and I am perfuaded you will receive peculiar fatis- 
faftion in being able to communicate to the public the feeble/l 
efforts which may be at any time directed to fo important and 
dcfirable an objc6l. 

In your Journal for December lafi, a traveller has exprefled Reference to a 
bis furprize to find no antiquarian or literary fociety, or tub- 
fcriptlon library, at Aberdeen; and I agree w'ith his remark, 
that thofe who know the refpcflability of the place, cannot 
fail to be afionifhed at it. To account for fo lingular a fa£I 
would perhaps deemed prefumpluous. I have too much 
refpe6l for my ’/"llow-citizens to attribute it to a want of tafle, 
but 1 cannot help blaming (hofe amongR us who are qualified 
for fupporting fuch infiitutions, lor their want of attention in 
this refpedl. 


The Profeflbrs of both Univerfilies certainly unite talents 
with influence and refpeflabillty,—It were to be willied that 
they and other literary charailers in town, had more concern 
for the improvement of the community at large, and would 
make fuitabie elTorts to promote it. 

It would be doing injufiice to the liberality of the proprie-The Atheneuoi 
tors of the Athenaeum and circulating library, to deny Ihefe f.?** ^’”“****”* 
infiitutions their rerpc£llve merits and advantages. But I 
apprehend^that neither of them is fufficient to fupply the de^ 

fideratum , * 
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Cunfidcr^tlon in 
favour of a pro¬ 
prietory aHucu- 
tion. 


Subfcriptlfin- 
Jibrary cftablifh* 
ed Feb. iSo5} 


at a very mode¬ 
rate cxpence. 


A Philofophical 
Eocicry in c n- 
teinpUtion. 


fideratutn mentioned by your correfpondent. The firft is prin¬ 
cipally calculated for the cummurcial part of the inhabitants, 
and thofe who have time to lounge; the ffecond,’although 
comprifing much ufeful reading, is (bmetimes defedlive in the 
feleflion of the books, and affords little opportunity for the 
union of literary exertions. ? • 

A fociely whofe books are the properly of the Individual 
fubferibers, is far bettor adapted, not only forVidvancing know¬ 
ledge and bringing ufeful talents into not ice,,^ut alfo for giving 
a favourable bias to Ih? puifuits of ingenioire young men of all 
deferiptions, to whom fuch a fociety is at l^ll limes acceflible, 
from the final] expence attending it,' Peoj^^e become more 
folidly concerned in promoting the fuccefs of any fcheme, in 
propurlion as their pcrfonal inlerells are interwoven nilh it; 
and we may therefore conclude, that a man will take more 
plealure, and perhaps derive more profit, from reading a book 
which he contiders as bis own property, than one only lent 
him f('r a time. 

Impreffed with thele confiderations, a few peifnns in Aber¬ 
deen inlliiulcd a fubfeription-library upon the 22d February, 
180,5, under the title of the Cnledoniuu iJttrarj/ Saclely, Be* 
fides embracing all the periodical publicationsoi merit in Great 
Britain, our flock is enriched with a fekaion of the mofi ap¬ 
proved books, either prefenled by the members or purchafed 
from the Society’s funds: Whitli Society has ftbrac/j/incrcafed 
to upwards o( 100 members, and the lifi is daily augmenting 
in number and reipeclabilily. 

It is worthy of remark, that the trifling (um of fix fliilliugs 
per annum is only required from each fubfciiber to The Cult- 
donliin LiUrttry lioc?ely. So inconfiderabfc an expence, con- 
Irafiod witli the great variety of ufeful and entertaining know¬ 
ledge to be derived from it, muft form a very powerful re¬ 
commendation in its favour. 

We have been informed with pleafurc, that many perfonR 
in Glafgow, who are not members of the Society ellabliflu'd 
there, have contributed liberally to its fupport b\ giving boo^s 
—an example worthy of the imitation ol others." 

It is alfo in contemplation to infiilule a Philofophical Society, 
on a plan timilar to thofe of London, Edinburgh, &c. for the 
purpofe of receiving occafiona! dilfertalions op a variety of 
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literary and ^ other rubjefis, to be depofited as the property, 
or, entered^ into the books of the fociety j and ailerwards 
publiflted in fuch manner as the fociety may direct. 

I Should any of the friends, of fcience in Invernefs, Banfl', 
Telerhead, or other j>Iaces, be delirous of eflabliililng iimitar 
inditulionS, we willlnoff chearfully furnifli them with a copy 
of our plan and regulations. ' 

We have a^ finee^l with to fee every encouragement given 
to undertakings fo talulable and bcoefiuial*. and have with this 
view made the prefelt communication, to give publicity to 
ours through the m^ium of your excellent Journal. The in- 
teilion of the abov/will oblige, Sir, 

With refped. 

Your humble fervant, 

ALEX. CROMBIE, JV«. 

/ibirdeen, Januart/2, 180G. 
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Ldler /m« dfr. James Stodart, in Anfiier to a 'Unefiion 
concerning the lltjeci qt the Nitrous Oxide, propofed hi/ I)r, 
JJeddoes, 

To Mr. NICHOLSON. 

Dear Sir, 

Dr . Beddoes, in a paper on the medical effedl of refpiring 
(he nitrous oxide, publilhed in (he lafl number of )Our Jour¬ 
nal, refers to an account I formerly gave of Ibme unplcafant 
and rather alarming feiifations experienced after inhaling that 
gas. He attributes the whole to hyOeria or nervous atfeclion; 
at the fame time flgnitying a with that I would (late whether 
or not that was really the cafe. In anfwer to this I have only 
to obferve, that if any fuch predifpntition tohyfleria did exlft, 
it was wholly unknown to me. My general (late of health 
was as ufual; nor had any thing occurred particularly to alTeft 
the mind. I had often inhaled the nitrous oxide under cir- 
cuindanccs in every rerpefl fimilar (at leaf! as far as 1 can 
judge) and till that liipe, fo far from experiencing any thing 

like 


Qu. Whether 
Mr. Stodart wjs 
nervoufly affect¬ 
ed previous to 
his feeling in¬ 
convenience 
from nitrous 
oxide. 

Reply: that 
he was not* 
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Expect(Stion that 
the »iirou:,ox 
idc m»y prove 
fniini'iitly ole- 
lul. &c. 


like debility, the very contrary efPs6l was produced; namely, 
Coimd and undifturbed fleep in the night, followed by flrcnglh 
and increafed chearfulnefs on the following morning. 

1 very fincerely hope the medical application of this 
traordinary agent, directed as it is by 4 he very a We hand o\ 
Dr. Beddoes, may prove as importanl and ufeful in medicine 
as it is inlcrcftingand curious in philofonhy*- 

I have not yet heard of its being triednn cafes of fufpended 
animation; it appears to be an experim^t well worth making. 
The fiibjecl is perhaps worthy of ihe aftention of the Humane 
Society, I am wjtb refpedl, ^ 

Dear Sir, 

Your's linccrdy, 

JAMES STODART. 


Strand, January 22, 1806 


XV. 

Description of n Statical Lampt which maintains a Supply of 
Oil to the Burner from a Rejervoir, placed fo low as to occa- 
fioa no Interception qf Light, By A. F. 

To Mr. NICHOLSON. 

SI U, 

D. tcr'.ption of a I SEND \ou a tkeleh of an overflowing lamp, of which 
jicA- ftaticdl the conlirnciion will be eafily deduced from the figure. Its 
advantages are, that the flame is fupplied from below, and 
(he light is not intercepted, but falls on all furrounding oi>; 
je£ls as directly as that of a candle. The tipper part of A 
(fee Plate IV^.) contains the ufual apparatus of a lamp, either 
according to Argand’s conflrutlion or any other j and the 
column or tube which fupplies the oil may be no longer than 
that fupply and the conditions of the flruciure may demand. 
The s'afe below contains the oil, which is poured in, when 
needful, at the top of the column, by a funnel or otherwife. 
The cirile round B, C, reprefenls a globular (or cylindrical) 
vcflel, iiaving no communication with (be vafe except through 

a necK 
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a neck or pipe D, proceeding downwards nearly to its bottom; Defcription of « 
bat there is*a compiinication with the external air, through 
perforation (repiefented by a final! (haded circle near B) which 
Jpreveiits Uie almofphere from interrupting the intended adtion* 

' The ligh^ljr (haded d'emicircle B reprefents an heinifpherical 
folid capable of revolving on an boriau^ntal axis, lb as to hang 
downwards and filk the lower half of the globe, when no 
fluid is prefent; of it can be raifed up by floatage into any 
other potition, according to the quantity and deniity of any 
fluid that may be pour^ in. 

Let us now fup^fe the veffel C to conlain any fluid not 
more than half lU capacity, and that the revolving piece B 
is of fuc'h a weight as to be of half the fpecifle gravity of 
that fluid: it may then be eaflly underflood that the piece B 
will fettle into fuch a fltaation as (hat part of it (hall be im> 
mer(ed in the fluid and fupporl it in the veflTel, exaflly to the 
height of its axis. For the part of (be folid, immerled on owe 
fide, is cxaflly equal to the fpace above the'fluid in that fltu- 
alion, on the other fide; and (he greater part of B which is 
on one fide of the perpendicular will exceed the finailer part 
on the other fide, by <xa£lly double that quantity. Confe- 
quenlly the immerfed part of the folid will be prelTed down 
by twice its own weight} and this is exactly equal to the, 
weight of fluid which it difplaces; whence the body and the 
fluid will be in equilibrio. Let us now fuppofe the fluid to be 
brine, at the fpecific gravity oF 12, which may be poured in 
either at the lop or at the fide hole, and that oil of the fpeci- 
fic gravity of iJ be then poured upon it; and it is manii'efl 
that the oil will prefs the denfe fluid upwards into C, as rc- 
prefented in the figure, and that when C is half filled, the oil 
will fland at an elevation above the axis equal to one half more 
than the height of the denfe fluid, meafured from its furface 
where the oil prefles upon it. And, when this adjuflment is 
once made, by putting in the proper quantity of denfe fluid, 
if any of the oil be taken out, or confumed by burning, the 
preflure will be lefs, and the denfe fluid will rife within (he 
vafe. But this rife will not be attended with any depreflion 
in the vefTel C, becaufe the level will be kept up by the re-, 
volving piece B, and confequenlly the oil iifelf will be pre« 
vented from falling as much as it would hate done if this con* 
triyance had not been applied. 

I do 
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Defcription of I (lo not difguirc (lie Gonflderatioiif fliat as (he oil HimtninieSji 
anf * ftaticji j|,fj diftanccs between (lie upper'arrdl ioiver fuffaces of (be 
cieni'c fluid mud diminldi, and a proporHohal driferonce or 
rulifidence in the i'urface of the oil mud take place. Th^ 
proper remedy for (his appears to be (Ifit (he lower forface 
Ibould be made as large as convenience Mrtll that its 

rife and fall may be lelk. (. ' 

With regard to the difpofition and form ofiKe’fpaCes which 
are to contain the, oil, it i> only needful to obferve (hat they 
may all be made fmall or narrow/ except that which is alter- 
jiately .lo be occupied by the oil, and theylcnfe daid.^ If the 
height of (he deufe fluid be 12 inches, (lie lamp may fland 
IS or 20 Inches high, uling*^ fait water as above mentioned. 

There are various pradical obje£lions to mercury; but if 
this fluid were to be ufed, the oil might be raifed ten limes as 
high, or thu apparatus, if required, might be cunftrufled with 
;i lefs difiance between the furfaces.* 

I am, Sir, 

■Voiir conflant Reader, 

A. F. 


X\T. 

J,( Iter from a Coirejpondeiit rertyj/in^ fame Parimtlars of M if- , 
inJonnutUm rejpccling the I'ijhery of the North oj Scotland^ 

To Mr. NICHOLSON. 

SIR, 

IIli'N any important information is communicated to 
(he public, we have a right to expert that it (hould be given 
with extreme accuracy; or at lead where any doubts exid, 
witli filch a degree of diffidence and modedy, as may leave 
room for avoiding mifreprcfentalion or fallhood. 

^ The contrivance for keeping a fluid at its level by a feml-cir- 
cular revolving folid was invented by Robert Hooke. See Birch’i; 
llith.iy of ihe Royal Society. A. F. has ingenioufly adopted it to 
■A lamp which cafls no ihadow. Hooke’s lamp is nearly as faulty 
as the (.ciniiion fountain lamp in this retpe^t, N. 


1 with 
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1 wifli an Enquii'er, .in your Journal for Dcconihor lalt, liad Erroneous in- 
attended to ill »» before ntakiog what I conceive to be a liafty, 
ilMbunded liatement, refecting certain inftnnces of fiflt.'ries on the 

negligence in fame of owr jijherie$ in tite north of Scotland, which j"‘* 
it is ray dujjv dt prefeifL to controvert.—-He Hates: ^ 

Iftji Th 8 t>^:fi'lhet 4 ii^‘Of Aberdeen, Banff, Peterhead, 

$:c. never think of Jfarrying their fifli along the coaft fouih* 
ward, whieh ibey upright do t6 Ifeith iu twenty-four hours; 
or with a good brilk wind to Berwi!ck.*tt|»Dtj-Tweed, or even 
Newcflillle-upon-Tyne; between tbein felpe^live towns arc 
fupplied; titcy them jke rmdi^der. upon ihcdungldll for rwo- 
nureJ!‘* , ' 

A fa^l fo improbable as the above, would ,indeed, require From vsrinus 
no ordinary fliare of proof Ip gain credit to it, and I have the wealth 

falisfa€tkm to ad'urc you that it is entirely without foundation^ is negleded. 
The truth is, the number of hands employed in the fidieries 
in the north of Scotland are fo few, and the encouragement 
given to enlerprize and fpeculation in this important fourcc of 
national wealth fv> fmalhvthat no more fi(h is caught than what 
fupplics 'he neighbouring towns. . But even admitting that 
more were caught, and that we could vend at Leith, Berwick- 
upon-Tweed, or Newcafile-iipon-Tync, is it not to be fiip- 
pofed that lifliers of places neared to thefe towns could ail'ord « 
to greatly undcrfellusf 

When the dog-filli {Jquulu^ catulus, L.) appear on the coaft, TJie dog-fiih 
our filhcrs catch a great number of them and dry them for their 
own private ufe (For none but Ihemfclves and (he lower claOes Acin, and for 
of people would ufe them) and likewife fbr^'the benefit of 
oil, which they yield in great abundance, and the fkin, which 
is ufed for fmoolhing the furface of wood. After they are 
'drained of the oil which they contain, betides keeping a fufli. 
cient number for ufe, they throw the remainder on their dung- 
iiills, which produces a valuable manure. And no doubt your 
correfpondent may have luiftaken thefe for any other kitid of 
fifh. 

He next obferves; “That at Arbroath, another cufiom, 
equally as extravagant in its kind prevails, and of which 1 have 
been a wilncfs; the crab fifbery is fo productive, that after 
boiling them, the bodies of the crabs are thrown away, and 
the large clai:;s only brought to tabte.^’ 

It is 
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The daws nt It 's indeed, generally ihe rafe h#re» and in every otlie^ 
crabs only aic fjfliing town, that the fifners for the fiaoft part reiaiii the bo- 
but the^b^iw the crabs, and only dif'pofe of the otaws in the public 

are not thrown niarkcl'i: but that the former are thrown away,is by no means 
jway. 1,^ alini>ft any initance^ for thfc hAt^men find them of far 

more value in baiting their hooks^ tharl what they could get 
for them otherwife. Indeed, ff it w«f«|^ii6t for this ptrrpofe» 
it is believed, few or no crabs wottid be caaghfTtt alt. 

Much rofit Having thus enrdeaVoored to vindicate oitr filhers from the 
mightbedciivcd charge of wafieful negligence^ which none #ho know tirem 
by a company ^ji| ^beoi gttthy ofr I canhol coiwlude without eaprein* 
Aberdeen for ^orprize that no company has yet been eftabhatea at 

exporting white Aberdeen for exporting White«fifh. It is obvious Irotn ftslfek- 
celleot fiivation, and advantages, that very bandfonie profits 
could-be cleared, if fuch ah undertaking were once fet oh 
foot, and weW conduced; equal, if not fuperior to the faimon 
fiAiingi wlvieb it ia well known ba& been greatly the means of 
enriching this place. 

If you deem (he :d}Ove obfervations worthy a place in your 
ofeful Journal you will oblige, 

SIR, 

Yours refpedfully, 

A. L. 


Aberdeen, January 3, IS06, 


t 


xvu. 

ObjervatioHS and Enquirkx concerning^ the UcQJt of Air hloxun 
from Bellows» /iy K. H. D. ‘ 

To iMr. NICHOLSON, 

SIR, 

I BEG leave to mention a paflago in Dr, Black^s Ledlures 
Black^s lecT on the Elements of Chemiftry, publiOied by Frofeffor Robifon, 
tw**' which occurs at page SS, Vol. I. 

The author is fpeaking of the communication of beat, and 
has, in flie former part of the page aceounted for the ap¬ 
parent colduefs of a Hream of air, by Us preventing the accu*, 

5 muiation 
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mulation vf arouo4 our Wliea* by its impulfe and rapid 
fucceiTton:* bbih co^brig our clptbos fafler, and carrying away 
ll.< warokair tb^t wm iatangkid in them. The Doftnr fays, that agitation of 
“.the Cenfalien of coldneli>» therefore,, produced by wind, or heated* 
agitated at^ is fo mu^ ftroiiger than that produced by equally bodies, does 
cold air in a (lagnaliii ,|iatc,. tl»t we are often perfuaded the 
agitated air is adluiily cojd<Qr, oniU we examine it by the * 

thermometer ;• and }5r. Boerhaave. thought the deception (b 
flrongy that he cootfived an experiroertt, to remove it com- 
idek'iy (Boerbaave Elementa Chemhe.) He fufpended a 
tbermomtler m the air oi',a large room for jfotne time, .and 
noting the degree to which it pouiied« he then direded againii* 

■^Tthtlbuib of it a ilream of air impelled by a large bellows in 
the fame room;—that flrearo of<air would certainly feel to a 
perfon who oppofed any part of his body to if, conGderably 
colder than the reA of the air in the fame cobm ; but the ther¬ 
mometer is not in the leafi affeSled iy U, And it .would be eafy nor better, 
do exhibit another experiment to fliew, that agitated air is 
nut made colder by agitation.. 4 piece of ice, for example, 
being fufpended in the air of a warm room, and blown upon 
by bellows, inAead of being thereby kept the more cool, as 
tiur hand would be, and prcTerved the longer from being 
totally melted, would certainly be melted fo nmch the feAer, « 
than when the air ifi allowed to Aagnate in feme meafure 
around it.” 

. I take the liberty of troubling you with this in confequence M. Winter 
of a communication from your ingenious correfpondent, 

Mr. Richard Winter, published in the laA Number of your gave ouchetc. 
excellent Journal, where his experin»ent on the efleCt pro¬ 
duced on a tliermometer by a biaA of air from a pair of 
bellows, directly contradi^s Dr. Black’s atTertiqn, Uiat ** the 
therijiometer is not in the lea A aAV6led by it.” 

That there is great (ruth in Dr. Black's general Aalemcnl c^eftione rr- 
of the fiaft, of a blaA of air cooling a body warmer than it- ****^* 

felf^ by atfording a continued feries of frefli fiirfaces to carry 
off the caloric, 1 have no doubt, and that it (hould have an 
equal effe^ in warming a body colder than jtfeif, feems 
equally cvitlent, or by fepplying the colder body with caloric. 

But in the cafe of the thermometer being raifed four degrees, 
fas Hated in Mr. Winter's experiments) we are not told thai 
it was of a temperature lower than that of the air of the 

room 
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room. How then, Sir, are we to reconctte the refuU of 
your corref^ondent's experiment with Hr, BiackW atl'erlioh, 
mentioned above ?—Are we to fuppt^ i^e hfaft.of have 
actually acquired an inCreale of temperatW^ and if fd, bow 
has it aajutred it? i hope yoor eorrefpoil^ht (IJiOQld this 
ever reach liis ears) will not imagine { accuracy of 

his experiment; my only obje^. is, tbw-i^afVng up a cir« 
cumftance, which.at pfefent is to me at not by any 
means talisfadorily^ accounted for. To wboni ,lhen can I 
better apply,, than to you, if indeed I may v^tttre: Ip hope 
you may tl)ink the object worthy of ydur cohfideration ? 
Whether that fliall prove tltecafc or not, 1 mufi always feel 
{in common with thoiifands of others) the'benefit you confer * 
on the fcientific world, by the ^fy means of communication 
of knowledge to the public, which your JPtirnal afibrds, 

I have the honour to b®* 

" sir,- ^ , 

‘ Your obedient Serypnt* 

k. H. D. 

Tunbridge, 

January 19, ISOtJ. 

P, S, I do not underfianri how. the Tuppofed greater capa- 
^ city of a vacuum for caloric explains tbe-fai^, whether of 
the rife of the mercury in the therinomeler, or the melting of 
the ice, ' 


Ohjin ationi on the preceding Letter, by W,ii. 

It is dciiraWe WHEN a queflion anfes concerning the difagreement of 
mcnts*^ould^li fafls, the procefs ohviuuily indicated is to repeat the ex- 
repeated. perirnents; in order that it may be feen what circuroftances 
may have tended to produce miflake, or what may have been 
the real ditference between operations foppofed to be the 
lame. Tlunigh 1 r; ve not had an opportunity of doing this, 
1 have neverlhelef-i thought it proper to,make a few remarks. 
Agitafon When a body is immerled in the air, or in any other fluid 
tog^rfth^com ilfelf in temperature, the body will acquire 

mon temperature the Common temperature more fpeedily (that is to fay< it will be 
mote fpccdtly. Ijeated or cooled more quickly) by agitating tbp fluid, than if it 
were Itli undiflurhed j—and this for Ibe plain reaPon, that 
I more oi the particles at tlie original temperature tvill come 

into 
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mmy ^ concur lo tiiew> mat ine capacities ot eiaitioi^"« »«««» 

ffuids'^f tfr^e^reafed'b/ifarelfh!tion# and diminilhed 

by condenfation; j^wh of we have by experiments 

in the air-pump laie experiments 

of explofiivns produced in the chamber the condeofing 

fyringe. If we attend to this law, we* mod infer that the 

n^ imu pmf being fuddenly comprf^dedt by force 

pprhap^ to one twentieth of an atmoji|tht^e or more, 

vi(ill acquire ap focreafe of tem,p!»aLorei and Jif in this dif- 

Ppfition to give^ out beat, it be made to rod* a^psinfl tbe ball - 

of a thecmottii^ter,, it will he^t^be mercttrj(« rand ^cdnle it to 

rife in the tube. No;w,^ order to reconcile both the Whence the 

rpfiiltr of Mr. Win^r,' and* of Boerhaave Jo trolb, we mod iJw8*?in iSu 

jrpcoll^ that'bellows^ like the itnfprhtnalb ttavelter in {Hop’s and die rcnwteij. 

Fables, oiq hot. apd pojd % jfpnse limpp If the ther- ^ 

nomelecsb^ held, very near tl^ aperture, the warm air, will • 

heat, the t{(e|,^q|^ .*f b^d at a greater didancet 

where the warm air has become plentifully mixed with cold, 

tjje eflfed qf j)ts,texqperaluri|^ay bf altogether tneonfiderabie, 

while gf^ the agitatiea continues io be edbaiver that ia^* 

to (ay, the tjberntometcr if already at the common temperature,. 

will neitb^ rUe nor fall; if it be already hot the (4amjpiU 

cod it; or if cool tbe (team will beaijL it. 't’bus it is, to return 

to our traveller, that we brealbe upon our fingers, held clofe 

to our mou)h when we mean to warm them ; but when we 

w'llh to produce cold, we hold tbe fubje^ at a diftance, and 

blow at it, • * 

As the thermometer falls in the pneumatic vacuanOf 1 (b^ 
pofe titere may be fomc miQahe in the pofifeript. 


VoL. XIII.*>~FiLnHUA&Y, 180U. U 
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xviii. 

Jit’oitnt of the Vcrfcrnmnce of the pat0i SI^,Ee0Oit^ ui 
^ in a Foyage' to the IPeft India Jjlande^ fam fmpravf’' 

ment in the Tackleaboardt proved qf gtfcjf eEp Mr,' 

J. Whitley Boswell. , •& 


Defcrlption of 
the flitp's con* 
ftruAion has 
been poblitfied 
in a former 
number of this 
work. 


The fubjeft 
proper for the 
Journal as con<* 
taming an ac¬ 
count of an ex¬ 
periment in the 
arts important 
to the nation^ 
and on a great 
fcale. 


CcntJetpen who 
have alliltcd m 
this experiment. 


The planmufl; 
ae of great iii'e 
to the nation 
when adopted. 


Ti> Mr. NICHOLSON. : . 

Pear Sir, » - - 

*As in a former .number of yoar Journal yoirfe’^redl mfe 
by inferling a defeription of the conflrudtoflk ithe Ihip 
nomy, built accordit^; to my patent, I hope yott #111 alfo admit 
(he following account of her performance at fea, and of foftie 
other matters; of confiderable utility 16 naval edneemt. 

Your Journal is principally devoted to the furtheran^ vof 
the moft ufeful of alt knowledge, that of expertihonts in 
fophy and the Artt^ ^164 Jtf a hation which like tiliis di^ends on 
its (hipping for mofl^ oif/tW‘i»any advantages it enj^ya over 
the reft of the'world,, what experiments can be more Impor'* 
tant, or ought to be more than tholk which con¬ 
cern this fubje^lJ ^ 

The experiment which has been made on (his occasion is 
entitled to a fartlter fuperiority over other ufnal experiments, 
an account of the large futn of money required for cdndudling 
it, which altogether rather exceeded SOOOk and (m this ocm 
cation it is but juftice to mention the fpirtl with which Wm. 
Lulliington, Efq. of this City, and Richard Griffith, Efq. of 
Dublin have came forward to affift in making this experiment, 
whofe properly the (hip principally is, (my (hare of it being 
comparatively fmall to theirs); to thole gentlemen this country 
is chiefly indebted for proving a matter of great utility to its 
naval concerns, and which fooner or later mufi be of the 
greateft advantage to it. when the plan comesinto ufe, though 
(he fpirit of the times may defer (his penod until it (hail ceafe 
to be of any beneiit to us, and others duty reap the profit of 
thefe gentlemens public fpirit and my labour and ftudy; but 
as 1 waited till I ftiould have the proof of adudl experiment 
to add, to that of a theory (which though founded on un- 
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erring principlet, of wbicli each part had been often 
proved in 'detail Wbre,iJt ^i^d not be expelled to convince 
thottt #bole>i>red^^ liniiAer*, or want of tafte for fuch 
depri^d ft or inclmation, or made it too great 
'a. ij^bsVto dtti^d io it» dapionjihitioii to an/other way) 
ibali bdpei now, i^y evertt<^i 1o bring tbii plan of ^ip> experim^t will 
building into the AiOtice it deferves, when il» fufficiency, icederate thk 
'' iS^^tb and feourily 1^4 fitpported by afttial and fevere proof, . , 

' meet w$dt a fair and ^ndld ^nltderaliotii, from the di- 
f^iem of our navy, and whofe commercial purfuits lead 
;;„toemplo/vefTels of gi^t burden.. . 

■ TTbe chief advanUige of thU roelhbd orfltip«bdill1ng is, that Ccaaom'cal ad- 

if gables the boilder to ofe timber of ni^ Icfs cofi end vaftly 
tnorb eafy to procure, with and dabtlik/ Aperior to building, 

Ibe^d method, in pro^rtion to the quantity til vd jf^cafii'y'pw-' 

0 difi^hlle with Icoee timber entirely. ' ^ cured, may be 

Ui a natioual "poitvt of vteW thU method i* Aill of greater *" 

benefit,^, for at it admtld of limbci: or fifty y^r« growth 
^ppi^" tbt! pWe of that of onb htthdredb not bply the fore^ wuld 
lan^ way be; mide to produeb 'timber for double the number S^qllanStjl^af 
of Ibfps for our navy in a given;time, but priva^ gentlemen the ti|nter 
would be alfb induced to puhl more timber for tbi$ purpofe, 
from the fuperior profit they could in this cafe make of their time, more 
plantation^ and the hope It would give them of being »We Ji'If “?JaI 
to receive die firiitU of their Umur during their own lives, adapted; oaks 
which at can only be eiepeAed to be reaped by their ftrV 

grandchildren, viceabte timber 

An oak of fifty yean grbwth has alfo a niikh greater quan- 1» 
tily of ferviceAble timber in it, in propor^on Id its age, than occu^ 

«ne of an hundred years; and four times the number of iHem^ py only one 
nt feafl cau ftand and ftourilh at oim time at the fame extent 
of ground} To that the public would be benefited by the adop¬ 
tion of the plan every way; for while Umber would thus be 
rendered moim plenty, thofe who prepared it for market would 
aKb obtain a greater profit, ^ 

^ |lifhertn die pritmid^ timber for the navy hUs been attempted The ^Mrciry of 

to be kept dbWn bff.aibiliory jo^ulatioos,^ which tended 

encreafo its fcarciiy; at taft, notwUbftatiding every ^prt, chU countiy to 

the price ami fiaweity have encreafed lb much that ourgovino- 

menl have km foraed to the expedient of partly relying on iaogir ^ 

a foreign country the jeontinuation of the navyand to Fpefisnt* 

0 2 depend * 



m 


JCdSOMY AT 8tA. 


been proved. 


No public 


depend on the dock yards of Ruflia for 'i!ie*bFulwi|rk jol the 
Hritifl) nation, for the defence of its liberti^^ a^d of its 
exiflcnce, and ibis at a lime when our craAy a%d inipIacdfaCe ^ 
has got pofledion of nearly all the foreffs of Europcii'^ 

and is making the mofl prodigious exertions 10 out«nahiBer 

our navy. -v^ . 

Should imiucc If my plan of fliip-building tends in To^Oat'a degree tp „ 
the trial oi the diluinifh Uiofe difKcuUies, and even dangers, as fluted abOYiS'« 
which »s it Hot worlhy of a trial a'l leaft, e<»en if fofeeT^iffi: was rurt’ 
there is no rilk, in that tridl f blit wlfen no riik ii ruo, when*^tlw!i plan hali' 
ficieicy has proved,, the moft fcrhpulous econottift of ffe pubKt; 

wealth can dart no* o'l^t'^tion to that trial of it it) the nayy^, 
that the public ncccflt!) for fomc expedient to fupply tilftib^iif 
for its u(b,fo loudly calU ibr. 

We a£k no drafts on ihe public fource to try exfieadinehta ' 
money required on the fubjedt,^, tbefe have bOen already coiitpleally made' at. 
perSenta*" expence, and all wo detrtand is our country to cc%t»; 

Sl^avc’been defcend to reip the , fruit of our exertions | if Ihe dolESs, we 
«”hc*er^^*e her ^ueifoflty to recoropebce us, cohvinoed that 

of the file will have ample ; proof that we have deferved it ; but 

ofthelhip. ihould this not be the cafe; we wifl not reft oopietited with 

having difeharged our duty, , in dbing the moft we could to 
^ferve her; which if we Ibiould be fo happy as to efie^» we 
will never regret oiir trouble or ooft. 

The perform- Having thus ftaled the claims vvhich the fulled has to pab> 
anceof the ihip He attention^ 1 Ibalt proceed to relate the performance of, 
E m*iSted on ^'P wWch, as fli^ failed, in ci^mpf^ Vilb a large 

account of its convoy both out and hotne, is a matbsrbf ttm public a nature 
puWiciry. admit any miftatement 1 might with to malce. Which God 

knows is far from my deftre. \ , ’ , . ' 

On ihe 22d of Augitft,-ISOiy Ttie patent ftiip Economy 
weighed anchor off Gravefend, with btit a fmall cargo inboard, 
as is ufual for fliips outward bound to her deftinatiOii,^ and fet 
fail on her voyage to Trinidad and Grenada; and dh the 14th 
O6tober following arrived at Grenada; ‘hi^']^^l|brmihce oh 
tiiis voyage is bell Hated in her Caplain^s olnW words, in the 
, following extfadl^from a letter to Wth. Lt^ingtony Efq. 

Ltmdotf. ' ■ . 

' SIR, J Grent^pk^inK 1804. 

The CapwTn's ' Ihavc the pleafure to inform yOu of (he thlji Eednomy^s 
fafe arrival here ^elhsrday evening. VPe' had a fine paflhge, 

and 


«au 
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of wnd; The Oiip performs as well as 
% a ihip? is resoarkaWe cafy at fea, fteers and remarkably eafy 
ialjbj>well^ In the gale of wind the«5^s» 

£!|>enr.4e^oif war Ipningheriorema<i| the Robert Aylward whidfc7 
dtilps«a brtgy Mailer^or brig namiPd Swinger, loft both top*- ot^r Ihipii 

14. JO N. ,0« Ihip behaved 

ropi^ yarn# a.cei^nte 

0igmd) ALSXANI^R SMITH. 

From perik !^f tte ^tlef Jbe rb^^d.at the Weft 
India iaands^ttnlil the 23d of'jVly i$65|beii^4«amed there ^ 
Hhegreateft ^rt pf that time by the ^rriyel ofFrench fleet, fleet, 
jipbich was afterwards chafed bapk Ip Earope by the gallant 
r'and ever h;» beyegretted Lord Nelfon; from tl»e ^Scl. ®f Jeiy» 

Whpil flie failed for England, to tl>e SSSlh of Ode when flie violent gatesf 
■imftitncbofdf Bo^fmoulhon ibeMolliet-bank, fte ekpenenced Sree 

'ktenfiis of-'Severe weatherj|and vibleht|gales of- wind, in which months, fonw 
,lfpme ,^ t|ie .fleet with which j^ fetafn^ ;^ and 
oihcrawere obliged to bemr away for ifkmerica for Hi^lter. through fererity 
Iriie reiharhable bpd paflage home of the Leeward ifland fleet, 
of which the w^as one, is too well known to need much de- Srafuf”^ 
feriptiop.; a|t fearoen mail befenflhle ihat three months tolling fic'^-nt proof of 
on the Atlantic ocean in ftpsfi bard weailier, beating upagaihfi 
contrary whjd?| to a veffe| as deeply laden with fugar as the laden, 

Ikrews conld Sdmprefs it intp.ber, muft have been a moft fe- 
vere trial, and that if ftie had'a Angle weak part, or defeflive 
principle in her cpnftn^Bon^' it muft have given oat in that 
tithe: but while nioft of (he other (hips of the fleet m^t with 
inore of lefs damage both to themfal'^cs ap<I cargoes,' Ihe 
here through all witlmut the fmalleft accident, and brought 
home her fugar perfectly dry and fafe; which was not com- 
pleatLy difebargt^ until Jap.. 1 SQfl (on account of her deten¬ 
tion at Portftuoutb,. through contrary winds from whence flic 
flie did not get to London befii^fif the 27th, of Nov. on which 

. , , A. 4./ ^ Ijjjg account 

further proof of took Ae 



the ftabilit^^ ffamf Work', Is fter taJung the ground tfwlh . 

a full caijg!^^ ob ^s^witliout any accident, as may Jbe Trinadsd. 


^ore particularly^^ following account Of her perlofi^oe 
home wkiciif t from her Captain. 

pEaa 
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'Dear Sir^ It,' 1805. . ' 

** IT is withpleafuretliat Ihavel^ifurc to lftforni) you 
perfornKince of the patent ^ip Eccmoqsy, the v^yaglf 

under my command. 

Cipuiiu^ae- ** On the fifth and flEfb of September Iaft,^Et^ade 3Y^ 
vo**a e**home experienced a \*cry heavy gale qf an heavy 

In a violent gale crofs Tea, occa^oned by the wind fitifUttg to t^^erent poipoi 
fornw el compafs fuddeoiy, .and blowing with ext^eijSie violence; 

andTs°a ^ during the whole of the gale, the |Iepno^y Es ^ell 

good (ea boat: as I evef experienced, a (hip to doj^ astd ipnpli l^ter thatpi ‘ 
foun^Hn this ®o«ld have been expcdted for fo rcngjll a ^p ( “in ^ne, (he ,i| 
floi-tn, one as good a tea boat as ever put ^eel in fait wab^,' During the 
oSa''ri'flii?“«^*®? ** fuppdfei fqi»nd««dj, qftet the gate 

rendcreti un- one Was abandoned as not tenable, fbquld another gale 
taken^i'n^tow*"** come 00 : the Prince of Wales, a t^ip' of 3pO tbnsj; 

slid fevcral 
others much 
damaged. 


The Economy 
meets no ac¬ 
cident, and is 


fleers well. 


bad every thing wa(h^ firomi her deck: 'Hi'C' Prtncbfs of 
Wales, a (hip of the fame ^ze, broke her (pndder, ahd wi^ 
left in tow of the ^yrena (loop of war. Sjeverqt other (hips 
met with confidetable damage, which proved undeniably Uxe 
violence qf the wind; ^bfotwithnaoding the luiqbered Hale 
of the Economy, we loft nothing o^ declc, and don’t think 
veiy Weatherlyt there was a (hip, large or fmall in the deet, that made ^tter 
has a**fou/bot"^ weather; flie did not fail fo iaft coming home as going out, 
tom which im- bqt that is eafily accounted fpr, when we ebnfider ^ew^ 

5iie'works^*and*^’ Coppered, and was out lateen qtqnlhs on q wooden, 
fteathing, with barnacles as long su ybpf fingqr bn her, and 
the bottom refembling a rock | End vya| Jb^ftdes- laden as 
deep as the could ftow. She worlds and (leeri amazingly well, 
i would not wifh to change hef if (he bad Iwen larger, 
but being only 200 tons, (be is too fmall both for qty iQtere(| 
and the Weft India trade. , 

** The iliip has been perfe^ly light all the. although 

we had a very tempeftuous paflTage, and lil^ewife. ran her on 
pafTige, though fiiore, /ugar loafled* under the fciatteriet at T'finadad, to 
Trinad~ 4 llrtih*a prevent her failing into the hands of the Fi^r^|, lu we fup. 
inU cargo of pofed, where we lay for twenty-four .^uri, ttntft yjre dif- 
covered that it was Nelfon’s fleet, ^n my,4|nqt^ eqe 


$he remains 
perfectly tight 
after the fevere 


fugar i 


of the flrqngeft (hips in the river l^ami 


IS a very re- 


The new iron' flings and o^ber ibqrk on |he ykrds 
®*y fanguine expe8atjoiij i wYe feco the (hip 
covered with flalhes of lightning when at Trinadad, and nevei^ 
‘ ‘ experiencecl 
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m 


< > 

expltrienc^ tbe kaS injury from fo mticb iron being alKwt 
the y«fds» .9wtitg to the precaatton which I torik of ferving 


the jfon work an(i|>ayjmg it with pitch, which 1 think ferved 
*0* « non-cohduAcr. I have a. higher opinion of iron work^ 
than ever I had, Ibd think the iron rigging in the plan Weyir|,,,n4cap« 


Ofed to talk aboiu wifile the thip waf^ building, would anfwer tun*thlgh 
to admiration,, and might be the means of preierving the,JS^^nron * 
mafti of mkn ef. war, when in adlion, as being lefs liable work In rigging* 


toi he cut With ^pt. When | can manage it, J. mean to rig state of ex> 
tl^miaen mad hf a diip wholly with,iron, togiveU a trial, 

When I examlna the bottom* I will giirc you my .c^ion of wilt be attended 
tlbe {deees of ttteafhing deeped in your .preparation to prevent 
Che worms from -dedroying the ^bottom. The kjgn fc^lars ^ge rollera fw 
which you had let in beneath the bawfe holes for thee^iks Cp the ^le** 
work on, wene.iof very great henedt, and I think, faved us 
the iahour of two mfd in weighing ancdior,, thoy alfo prevent* 
ed die wear, of the eaUes v^y mueh*. and were greatly liked 
" b/.Che tididrs, as making Che pyrtdiafe t«ii^ 1iy^y» 

, ^yiaut*a very^dncercly, 


ALEX, SMITH.” 


The iron Aihgs arhtch Captain Smith mentions, were on a 
plan of ,his own, mod dijlbrent froin. ihofe uf^ in men of war, ‘ “ 

in not*r^a|rtng above three or four feet of chaie for each 
yard, and ferved merely to fufpend the yards from the point 
of the tops: which method j^reatly faved the wear of the 
mads, and permitted the yards to work mdre fr^y. Iron 
draps were allb ufed to mod of the blocks indeed of hemp. 

The rollers for the cables were about fourteen inches long and of the 
and eleven in diameter, arid worked on iron gudgeons about 
two inches in diameter, in brafs foe^kets. The roller^ which 
have been hitherto ufed for this purpofe, were generidly mudi 
top fmall, fetdom exceeding the diameter of the cable; which 
diroinifliediiase h^ increafes the Ihi^too and injures thPcable, 
from the fmaf^w 't^ (hP nfp which they occadon; or, in other 
words, from iha^^atenefs of the angle at which the cable i» 

(breed to bend, iapaffingpver them. . ‘ 

In concluding'ld»i*caccount I'beg leaVe to .mention, that I na'dv^fe 
could, in'kidW^^^ (hip, greatly diminilh the fpace uSinfSure* 

neceflary for ^Ibi^ecls ufed in my plan, by fetting >n this place, 
tl^em &rther afiiilildef« and forming them ‘ of iron, which ** 

method 



ISO 

♦ 

aiwl the fore 
and aft ribs 

./carped in a m^e 
ecojiocnkal 
incthod* 


The Bcononjr 
will rrhi?in a 
few weeks sc 
the l^onJjn 
D ties for in> 
fpcAiuo* 


t, •• s - * 

method is .fj^ccified in my patent^ and that I fO®|d .a!fo 
^reat faving in the timber ofed in the ahd- at. 

3 tethod of fcarping themf alfo within Uvit of my .'^pecU 
cation. Ekperience has fipce convincetira the fuperfc* 
orlly of bolh'thefe methods, of which I had fbmp doubt when 
I built the Economy, or they (hould have ^en ^fed ift her., 

Jt may (eero paradoxical to atTert tlmt Vtdn li eJlenttroe* 
cheaper-than Woodin^ffiip building, when it t^trhe ufed: bdt 
a' pfinh |)raof of this exifts in the bpw of die ^onomy, of 
wKichUhe tb/ee lo^ii^r breaft-hooks are iron ttf ednfider^le 
Aibdfoce, and )cl corf lefs individuarfy than any of^b^ 
ones above them, ihdugh thefe are of no ^^tihbfdih^y ^ 
or of much curvalure; .. 

The fieoi^oiny will be' a few weeks in ihe^*S3lsdfob Dbchs, 
where rfie has now mov^, for the infpeclion of ffte pu^ic, 
and whereiaJl, e^Uemen who are intcrefted in (hipping coii- 
^rns may;fdefe’ tonrff&’fttdh; and ihofo wfib examined her 
previous to her fpdihg, tnky cohvlhce them felves that I have 
exaggerated: iudhiij|^ as to the found rfaie th Which (he has 

returned from hef^diperfbouswoyage. 

Dear Sir,. 

" Yoarwery Httrah^ - 

. Jv WHITCEY BOSI^ELL. 






Exptrintfnts on the Torpedo,' ondG 

Loss AC. Exira&ed frntitu haler'Itvwholdt to M* 

BcrthoHct; dated Komt, JS /raiSt^r,* V^tr 13 {Sept* V, 

UQ^n] . ' ' 

inp 

*X curious theory , with winch Volta, iws enHcbed the 

feieifce ef natural pidlofojdty,, on the £ubj||(k 'eledlrrc hrfi' 

having keretvedas adtheitlic by inahyi^W^^i^Bs, re 

the plwnenoeoon' bf*4lie Torpedo 

(ion. Vou know, iny dear friend,tm 

to procure thefe rfth, and wHl‘perhap^e fo 

muth time Ihould elapfe without '&» on the 

.... '< '.'Vi'-V^ 

* Apnales deChimt^. Vo|,^Ii^Vlt. « 

fubjefi. 
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iAt we perceived fome; hot we were tfche Jhefciyg» 

.wHiiottt Odf jinj^eot^ti.^ Civ^ Vecchia we fought tfHMi 

in y^\ flwW/Opr ile> Naples we frequently pro- ^ »rCiwta 
.cured foinq very J&|^e oed ***‘^ letter yoa will 

j6nd d^Unled the^ex|feirin»en^ made by^M. Ga>>Luflae end ^ 
Biyfelf on Che powers of this fifti rAq/o-Jtorprda of Linneus). 

'M^ d« e t^man i^nioerologifl:# yrtrfl acqoaaitcd wii|i all • 
th^ branchil' qj^ phyficat fcienoe* was witneft toour proceed* 

,tt^s< I iph^^yovi the eefults, gryit^ .ifnpte fads, uomixed 
^whh tbeor^qi fpfq^!a,tiqtHt. QnrswperimeiiU were chiefly 
.dir^eded 4p^4| ^overy ^ ^au» o£ torpedo 
when ft was lead capable bf exerting JIU power liptMi the hu- 
»tnan i^atme*. This power has bi^ generally defcrthcd as The thwAc «r 
^tedrical; bqt the fenlation prodnced by it is materiaHt 
ent from that opufed by the difcharjpp of *a lieydefl phiiiJ — that of eieOd* 
JHlaypfg no other book by os betides the work wb^in AMini'* 
combines the researches of Geoffroy with titofli! <ff Spattanoimi 
and Galyani, it Is not to lie expeded jihat we fliould cOmpiMe 
oor expeNmcnts with thofe which spay htwo been previoofly 


made by other philofopheri, 

I. T)ion^4he Arongt.b of the torpedo is far inferior to that Powers rf the 
of the gymnp(n«i it i« equally capable of caafing pamfuLlen- to'S«fe rf'tte 
datkmSM A perfen mud) accufloroed to eteftric fluscks, can gyamotus of 
.Imrd^ lilAain that of a Hyely torpedo ol lour detimcters (16 
inches) in length. The animal a^s under Water, and ttis torp«domow 
^nly wheti U lofon flcbbgth Ahat the fluid impedes aCtion. 

- Jo this cafe# M. Gay kAiflac oblerved that the (hoQk:iB notltaa# under 


perctptddf 'till the flfl) Is nbfed above the furfac e. . “** '*•**'» 

( I oblkrvefb whegb m South America, that the gyinuotus —end feems to 
gives themofl vioient thocks, without any exterior (oosemeat 
iof the eyes, the bead. Or the fins s it appeared ao tranquil as notus. * 

,a pqfiun wham paifing from one idea to another, or from one 
fenlation to another. Not fi> the torpedo: We obfecsed a 
yConvulflvismoWNWsnt of the pttfloral fins, eatb time it gave a 
4hock,» whiflb v^iMDereor left vii^lttaccordtng as the iur&ce 
,wasilatgar Of^kailldr whorain Uiecoiilti^ took place. 

Si. The ptWfdra^ Uio torpedo «ad gymnotut cannot Shosfcs fmm the 
cited aX phsafitid, dbuldd dUcbvge a Leydeu plikal 


' not be thtwned 

* Memotrea fipr Ip Toipille* daai ITCTa) % !le GahKaalfin^ hut by irncatwg 
, th« ammsl. 

' Ct^utSiOr, 


Vo). II. p. 61. 



180 ON THE TOKEEOO* 

coAiiQ^lor. A iboclt is not alwayi feli ^ touching Unel^lle 
fi(h; it muH: be irritated before it wii] fiioclu Tbfa 

action depends on the will of the animd, Hrb^eie^rtc powers 
perhaps, are not kept conftantiy charged; let It liiao lecovcAr 
, them with wonderful celerity, as it is oipaif^ of glvtpg a long 
fucceflloii of (liocks. 

The fkeitk ob< 4. Tbe tbock is felt (the animal being difj|»fed to give it) 
twch well on touching with one linger a iinglp %’%:e of the 

finger, ’ eledtric organs, as on^applying the two hands to tbe/two/oO'. 

faces, the upper and under, at once. In both oafes it is im<* 
material whether the perfisn applying his finger or his two 
hands, be iiifulated or not. 

—but the eon- When an tfolated fmrfon touches the torpedo with a fingfe 
tadi niuti be finger, ft is indifpenfible that theconta^ be immediato* as no 

Meraii feem to ^ ^ Conducting body (of metal hr examptel 

be non-conduR- be interpofed between the 6nger and the organ of the fifb.*— 
For this reafon, the animal may be tmiched with impunity 
torpedo, means of a key , or any other inltruroent of metalv , . 

6. M. Gay^LulTac having made this Important obfervation, 
we placed a torpedo on a metal difit. wiili which the inferior 
furface of its organs were in contadi The hand which fup- 
ported this difh experienced no fhoctcj, wIhHI another ifolated 
7 )eHbn irritated the animal, whole efmvulfive movemeatof the 
pectoral fins indicated a molt violfmt emifhoo of the eleCtiic 
fluid; 

Espepmeots When on life csontrary, a. perfl^ 4ield ifm U»pedo in a 

which Aew that in«tal difh in his left hand (as in the'preceding eEperiment), 
ey coaducl. touched the fuperipr fui^ce of the eleClric 

organ, he experienced a finart flfock in both arms at the fame 
moment. 

8. The fame was felt, on placing thefilh betweentwometal 
plates, whofe edges were not in contact with each other, and 
applying tbe two hands at once above and below them, 

P. But if the edges'of the metal plates be folRsTed to touch 
each other, no Aiock will be felt in eith^jiEm*. ‘The cemmtir 
nication between the two fiirfaces of thet^^gant.^in tbis cafe, 
formed by the plates | and the new ipflng ftom 

tbe contact of the two bands with lhe,fdaUte’it. 3 HHt|mttt . 

The (trgans of 10. The moft fenfible electrometer ho electrical 

the torpedo have t«nfion in thc organs of the iorpedoi in vrittitovef way it was 

no infiurtice on .... ® m - ^ * 

the eicbiome. apolied, ti was not u) the leall affected ^Mtettnel’, ondirecting 
•e'* ' it 
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'j^'id^rds* the organs, nor in iinfalating (he fifli, coveding’^tt 
meiattic f^te; end tnaJting a communication between 
' hf mens of a condoi^tngtbread, and the condeofisr 
*pf'Vnfk, NiTSis (hefe any jtidlifation (a* whh the gymnotus]^ 
that'thewiimal amftod the eledric intenlity of farrounding • 
bodies. * 

11. At ete^ic ^fli, when healthy, exeicife their powers as Eitanolnation «»f 
^>it%Iy bendidi Ibe water as in the open air, we were ied <o * 
epj^ine 'the cpadudting properUesofthiaduid. Several pea- 
To^ formed a chain of bands'between the fuperior and ififerior 
'{htiacet of the organs of the torpedo: the thock was not feit 
• until they had welted their hands. a61ton wii not inter* 

«ef)ted wiien twQ peifons fhpportdd' thh torpedo- adth thetr 
' fight hapds; and inftead of holding each other's left hand, 

'tb^ each plaag^ a metallic rod into water placed upon an 
ifolsded'hody. 

'1% By fobii^iing dame in lien of water, the oommunica^fiaine iota not 
dion was deiiroj^ed^ oatH the rods touched each other in the 
fimnei.' ' 

' • ' 13. It mull, however, 'be obfhrved, -that -in wafer, as in N* f«n he 
air, the (hodr^was not perc^tible without an immediate con- ’mmcdiattcoa-^ 
ia^ With the-body of the elc^lc hfli: the lead podible inter- taa with the 
ventioh the water prevented it. This fedl. is (he more re- 
snarftable, as it is known* (hot in ^Ivanfc experiments, Whm« 
the frog is imroerfed in wafer, it is fudicient to dired the diver 
' fofceps towards tl^e a contradion, though a 

body of water be tnferjfidfed, equal to one or two mUlifnetres 
in thickheTs^'or abmit .one-twentieth of an inch. 

Thefe, my dear friend, are the principal bhfervations which Orgtn* of the 

,yire haye made on the torpedo, The ejsperimcpls, ^ a^d «Jrtibie o?snJ^* 
10, prove that the e1e6tric bi^ns of thefe animals are not fuf- excels of charge, 
ceptible of any inteufity-or Cxcefs of charge. Their -action 
ptay rathef be compared to that of a combination of Leyden 
phials, diaO'io the cbnduSbrorVolta. Without communica¬ 
tion no (liocftbould be felt t and having experienced ^be power Dooht whether 
of the g¥mnot##rott^ vftydty cords, 1 imagine, that where fyj^^ 
i havered by dils poweffid apimal without dired &k tc- 

confd^. it had,beeh by fome dedciency in my 

fuiat^ flat^ a6l by poles, that is by an elec- Tomdblap- 

tric equilibrium wKich polios a tendency to icpletrifli Kfelf, . 

C3||>erimept8'5 and d feem ib'pfoVe tjiai thefe polw eadd n^rgbrivm, diT^* 

each hate h^ia^ 
very near. 
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sctEVtirtc KBV|. 


Objej^ions to 
tb.s notion. 


Confide radons 
at thcoijf* 


eacli other, on the fame furfiice of the org^n* The Ihock ts 
felt on raerely touching the fiu’face wUk tljie finger. 
interpofed between the hand and the ^») re^efia* 

biifhes the equiiibriunit and the hand wbfch fuftains the p}|te 
is not aflTefted, becaufetl is placed beyoiM (he eurfiej)(. But 
if we ruppufe an heterogeneous number of poles upon eac^i 
iorface of the organ, whence does it arife* that^ in covering 
thftfe furfaces with two metal plates, whofeedgM do not (ouch 
each other, and placing the hands on thcfe pUies, the eq|ui|i» 
brium (hould be found in the arms ? Why, it naaj be athed* 
does not the pofitive eledricity of the inferior furface iedc 
at the moment of explofion the negative eledricity of the neat \ 
or ncareii pole, but rather feelc it in the fuperior iurface of thp 
eledric organ i perhaps thefe difBCulties may not be infur- 
mountable; yet the theory of tbele vital aQiom well defervos 
attentive refearch. GeofTroy has proved (hat Uiornbackst who, 
give no figns of eJedricity, are furntfhed with organs analo* * 
gous to thofe of the torpedo* The lead injury oti the brain of 
the torpedo dedroys its ekdric powers. The nerves are ho 
doubt concerned clnefty in thefe (dienomena; and the pbyfio- > 
logid who fltouldadmh the power of vital adions, might wiUi' 
fuccefs oppofe the theory of the qatiiraTid, who would endea« 
vour to explain all by the contad of the albumiho-gelatinous 
pulp of tile nervous laminae wherewith nature has endowed 
the organs of the torpedo, 


SCIENTIFIC NEWS .. 

jPrssrs propojkd by the Univerjl^ and Aeadewy of Wiha, in 

June, {.$05. 


To determine 
whether ficcht' 
line terretioni 
tskr place in 
ether organs be* 
fides thufe af, 
in diabe, 
fes me htvi. 


CLASS OF SeiEKCE AKD MEDICIKE, 

Firjt Pri%e. 

SeSIDE^ the diabetes roellitus of the suUiofs on saedicina, 
arc (here any other difurders peculiar to man, which, ac« 
cording to experiments well afcerlained, produce in dilfereol 
orgails a fecretion fimilar to fitgar, fqIBcienlly abundant to 
finally occafion confumptioa ? And whdl are thefe diforders ? 

6 Xn 




Bbttvntic vin^n, tBB 

^ jfh ft on flits fisibjea'Jlf is rttcommended to cxamW^ 
fftccl^iu^e fluid tubftaDce of colliquative 

iKH' »nd it» the |>Uttitbiss «m- 

(aeiif^tiqD fidm vvhtcli after are not ulcerated $ and 
the milk of women nffllfted with the gnih&irjuea, 

• Second Prize, 

‘ '^^iThat ftfe tbOiriie ctiafa3ers and the cftufes of the mala^. To ifeertatn the 
which aHhoogti not exclufively appertamrng to Poland, 
tf^evei< called^ the P|*co PedtaUca t Are* there any means of Pg^nUa. 

this dlii&fe more futecefsftfl’ than (faofis hHbwte em* 
jiloyed ? and ^hat'dre'thcfo 

* < 

^ J^ird Prize* ' ' 

*■ I : ^ " 

What are the principat malad^s of vegetables? And whal Relive to the 
iis thd true analogy between theoi and thoTe of animdv ? g«^" 

^tA'SS OF ItAfORAL PHILOSOPHY AND MAtHEMATICf/ 

Suppo/e a j:#nal, lhfOB|;h>hicb a cerfei^ quAttlitf df wal^p 

m, flows in a gtveti:t)afnber of fecdnds, though A trafifverfe 

fe^ion of a gwett dpptK ant breadth, lermiiidted hy the two 

tanks V tf on this^ feistioh a dam is cqtttit»€ted, at the lo|i of 

which an opening is itaadi^' pafs, of given di^ 

, mcnfi^ms; it is ■ demanded iacOoctUhg -to 'what Jaw the liraler. The lew 

elevated by the obftacle which tlie dam. prefenis, .wtH 

forced to rife not only at the dfam, but backWards aibbg the rifes in a canal 
_ , ; behind a dav, 

• ' ’ \ >ttfact0|lOf 

Forubttlm are required fct^cienily general, ffl be Bppnea not v^ch a ^vea 
only to the qoain^ity of Wat^ m, bdt ,fq any other 
Experience exa^y agrril^g with the theory, the necef* 
fary cOrreaidnS m^e io' lte formut®, aftd prboft 

given frqm Ihas'iitftl obfetWi^s, toewkg how nearly they 
dppToaeh the tfoth. - 

CL4k ,q^;:'|it#Ai',AKD POtltrCAt .SCIEttCXS.,. , 

.■■'‘■''A'' , 

Prite. ' ' 


As die fbienceaqt rtaEarer pnif 
dftHy advances, are tiBw difcdveiiAss it& 

demanded*— 


lA. 



St'fENTft'lC KKWt* 


I8d 

qu. why moral tft. Why the fame docs not (die pfaice in tlie moral Im* 

fc^ceHonot enceii? 

progrcla a/the 2d. Whether among the diflerent ttmoe&iMKif'tfrale feiene^^ . 

phyficaif there be any capable of a farther degree'Ojf^ffbi^witt ? And 

^Iftheycanbc . . r i I f' , ^ 

lartber im- what thefe are ? ^ I ’ 

proved * 3d. To what degree are they of thw natd^? And what are 

bounds***Uieit* limits to their farther fthJ>rovettjettl ? 
parfeftibiiity ? 4th. What are the nioft proper methodt Jin “idaancc tfie 
bT^eth^s w* Iclences to tbid boundary of p^fection ^ 
ietain this poini? It u difired that thS di/cuft'm ^ this JUbj€& my he ctmduaed 
Jit at tft pre^njt refuUtf which cttHtrihate to tM qf^ 

that theory qf LegfJlatioAt which is mji c0qformedi.iit tp the nature .. 
qf man, ,y 

Second Prite, ■ 

Tenets of Adam To determine (by making.an analyOs of polilitmt ebohoihy), 
Sj'fS *”? point* in which the leading notions of Adam 

Smith and Dodor QneChay agree» and in wbat they ditfer, OS' 
are oppofite ? 

This examination mujl neceJfarUy ptoiuce rejblis vjqful to the 
progreji of political economy, 

Anoant of The prize tor e^h ef thefe qnefttons is 100 golden ducats tdT 
Holland (461. 5s.); and the laft day for tlm reception of me* 
«mng mei moirs on medical fubjecls, the 31A AnguA» 1607 1 ahA for the 
tamxs. Others,, the fame day and monUi in 1.806. 


Memoirs to be 
written in Latin^ 
f renchi at Po* 
litb. 


Conditiimii to hs o^/h^eed hytheCantiidiites. 

To each memoir Tent in mnft he^attacfaea d foparateand 
fealed note, containing the title of the Worh, and the name 
and addrels of die author; Tb(s note will'mily be opened by 
the Univeriity if the work thafi bbtaih Uie pri^e. 

The memoirs muft be writtenTegibly, in Latjb, French, or 
Pohfti languages. The picket {houidbei^drefRifd^.to the Redtor 
of the tinivertity of WUna, abd addrelfod to oner^ the banker^ 
of that city, MM. Keyfer or Rarner, that it may go free. The 
Re£ior will give a receipt to thefe bankers. 


The Univerfity (hall not be obliged to retbfft eiAiec tie me> 
moirs or the drawings fent; but the authors w^ Jdways be 
permitted to take copies of them. ' 

Conditions itls- Tlie Univerfity engages not to print any orihe weriis fent 
wpy*rightf*&c.* without perroiflion of the authors i but tim authors may, 
of die memoirs, at any time, print them if they think proper. 


The 
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»Tb® cliiflfibluUcwi ^ prizes (houtd take place before tbe, tef- T'^ of rfiftrU 
mWtion of*lhe jfcars in which the> are to be tletermined, Tlie **“*'"* 
prizesbepubliftied in the gazette. 


'^iie ottUiQr bis .priz^ from the acifninifiraitve 

comniittee of tfaetnip^ial Univer0tj of Wilna, either in per* 

Ton or b^f^deputy.. prize will be at bis option, eitlier a 
gold medal or 100 golden ducats of Hollanrl. 

The ProfefTors .and honorary members of the Unlverfity of ProrciTors of 
Wilna, cannot be candidates for the prizes, , ** 


Umved Precifntidet frm (dkaltM ^oluiutm %f tuetaUic Oxidet. 

M. Klapioth, a little before hft’deceafe, difeovered that Aik.ti;ne futu. 
the folution of the metallic oxides in the alkalis, are as eatily 
precipitated' in their metallic liate» by the other metals Ibfuble taced, in the 
in the fame alkalis, as arc the acid fulutions of thefe metals by 
phofphorQs: He hris made a vefy ingenious application of this 
procefs to the analyfis of tin ores, according to the method 
which is deicribed in bis Beitraeige: . Inihis operation tungllein 
is feparated from tungllate of ammonia, by the addition of zinc, 
in the form of black hakes. 


Experipiotts on faVing Bodies, ^ M, BzKZtbtavRG. 

M. Benzenbergy profehbr of phyiic and allrdnomy at Duf- A faitfiif Mf 
feldorp, pubJilhed, fiime months ago, twenty-eight 
raents made wiUi balls well and poltlbed, which were cait, after pat. - 

made to fall from a height,,of French feet: At a medhim 

they produced five lines of devialSon lowal^ds the eafi, ac* 
cording to the determination of the plumb-fine, and llm theory 
gives four lines iiz tenths. TbeiGe experiments were made in 
the coabmines of' Sdt,dbufch} they are an additional proof, 
if it were neoeflary, of the rotatory movemeiH of the earth, 
of which no m^e how.dbtthis. The lafl experiments, made at 
Bologna by M. Guglibimmt, gave nearly the lame refulls. 

Geography,, 

. Gnat paint arf.. t^ing in the confirn^on of an accurate MTapaf Beiivii., 
map of, Bo^npdt 7^ fame precautions have been ufed in 
this bufinefs as in the meafurement of the degree of (he neii- 
dian. . M. de 2Umh has pnbliihed in his Journal the chart of 
the triangles which have been completed; They are joined Co 

thc^e • 





thofe M» Delambre made the great mer^ian; aed 
thediflaiice from Dunkirk to Montreal has been taken for the 
heft bale. When (he (rianglea are IlniCbf^i ^ bafe wHt he 
meafured towar^\ the north, to (erv« ilk tiJi vnnficatibn of 
the WeUrfe, The Balavun republic have t^wtifted ibe direc- ' 
tioil ot tfiil map to Cofcmel Kra)enho)9V *' v * 

Chart ef the l^oliiSe monttis ago there appeared at l^hferilboj^ a veVy fine ^ 
^n^fKati^ hydw^apfeicdl chaft of'Jhe White Sea, ofilwdb 
taasoff. l6uf(ou;eofr ii tlie author: Many naval officers hiaye wotked^ 
under hu dircflion for Ibur )ears, tn dbnedHfig^he materiaU * 
neceflary to coinpolu (htt chart. The ooaAs ef tfte White Sfe&r 
of Its gufpbs, and of a patt/of the Northi.m>Ocoao, have been ^ 
laid dotivn (ngonoMelrmullj fhe depths havebeen carefully 
founded; anti bs. cd the principal poiniv of the coaft have been 
de*erniincd by afliomtnncal oblervartionr. 

.. 


M. tsrdgue’s havtn|; been engaged for thirty )ears In con- 

^ of America flruQnig, at the tnhriite depot (of Pansy, a large and beautiful 
***‘*‘®^’ map ot America m rehvf, has at length completed it. It is 
faid that the mountains, and the iflands, and the lints of the 
fea, are all exhibtfed in a manner mofl capable of lulett&ng 
tlmfe who make geography their fludy. 


SspsOtiioB of Shreraf months ago, Cafitaip Itt^ts, in America, ooder* 
up 100^(1^ ftfcumd the nv^'Miffotiri, ie fbarch of « padage to the 
the 1 outu SputJSi Ykiff sqle^ini; inltdllgeiice may be foon w- 

peMt Wa this e^dition. 


kantfti 

tPtance* 


The work of the govermsent furvey, or eadafire, of 1 ni t e, 
happroceedad vsilh activity; 2000 perffiniiare eniplo)'< d m it 
ip the JOfideparttneots. 


rfUi of Ilmt m Magnettjm 

1 # 

li ff i y»**i ffn de- M.^Coulomb has publilhed an iMerefling memoir on the 
4iu9Nac7ep<’ of boat on magucufm. At 200 degree's 0# h«al, (wo- 
fifths of it are deilroy ed, and the vihole at 700 diSfrahs,^ 
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ARTICLE I. 

I xpenmerUi on the Temperature qf Water Jltrrounded hyfnezm^ 

Ahxtweii^ In a Jjetterfitm John Gough, hfq. 

To Mf. NICHOLSON. 

SIR, Mtddtejhaw, Jan, 29, 1800. 

^^ANY philofophers have turned their altenlion to the di-Expaofion of 

latation obfervable in water when cooled below 40 or 41 cjoHng 

below At det* 

grees of Fahrenheit's fcale, and alfo to the no leL lingular fa€l 
of water retaining its fluidity for a coniiderable time when 
expofed to a freezing mixture, without being agitated. But 
one circumAance, relating to the latter phenomenon, appears 
to have efcaped the notice of them all; winch in all probabi¬ 
lity will prove of fome importance to both enquiries. 

We know from common experience, that when a hotter and Explijned by a 
colder body come into contadl, the dormer will lofe and tbe 
latter acquire heat, until they arrive at an equality of tem> care ice 
perature. Tlie frequent opportunities every one has of mak- U|^J,ia„t!r«ry? 
tng this obfervation have authorifed it topafsfora general ftals ac that teat- 
rule; hence il hat been concluded, that water in a Hale ofP®”*“*** 
reft may he cooled many degrees below the freezing point, , 
Voc. XIIL— Mazch, 1806. P and 
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and fiill remain fluid. For my part, I adopted .the maxim 
without hefitation, until the perufal of Dr. Hope’s paper, 
given in (he ftipplement to your lad volume, ied me to reafon 
in (he following manner on (he fubjeft. » 

When water is expofed to a freezing mixturet thofe parti^ 
desof it which are in c»)nla6l with the jides of the vtsflTel, an' 
loon reduced to a temperature lower than the point of con¬ 
gelation; in confequence of this, they are probably converted 
into minute Icicles, which iinpurt a quantity of caloric at the 
moment of their formation to (he rurroiinding water,, thereby 
preventing its tentp'erature from finking below 32®. Thefe 
invilible bodies afterwards begin to afeend flowly on account 
of the diminution in their fpecific gravily; and while they rife 
tow'ards the furface of (he water, other particles will approach 
the fi.ies of thu veflel in fucceflion, and undergo a firailar 
transformation. This procefs would evidently inrreafe the 
volume of the water without reducing its temperature, fup- 
pnfing It to be ice-cold at the commencement of the experi¬ 
ment; for the hypolhefis reds on the fuppofition that water 
freezes as foon as it is cooled below the 32nd degree of Fah- 
leniieii’s fcale. This gradual increafe of bulk will explain 
thfe ajipearances deferibed by my friend Mr, Dalton, who 
found (hat thermometers filled with water continued to rife 
when expofed to freezing mixtures, until the enclofed w'aler 
congealed fuddenly, and i'requentiy built jiis indruments. The 
leafun why agitation accelerated the congelation of water 
thus circumdanced appears to be (his: When the invilible 
icicles become very numerous, the lead motion carries them 
in crowds againd the fides of the vefTels; where the fniall 
quanlitx ol water contained amongd them crydallizes imme¬ 
diately, and cements the whole into a film adhering to the in- 
fide of the cup. 'Fhis theory, or hypolhefis, call it what¬ 
ever you ildnk proper, evidently requires w'ater to be what it 
really is, namely, a bad conductor of heal ; and after forming 
it, I proceeded to examine the meiUs of it experimentally, in 


Ssperiment. 

' Water at 31® 
was tooted by a 
‘furrounding 
mixture, and 
became cun • 


the following manner. 

Experiment 1/2. A fmall thermometer was fiifpended at 
the lower end ol a wire, which could be mcivcd .in a vertical 
diredion, through a hole in a bonzpptal bar of wood, fixed 
oyer a table for the purpofe; a vWel, cooking a freezing 


gcaietbat the mrxtufe, of the temperature of 21®, wax next placed with 

fides by ftirring,.. . « r, 

JUTing nevgi^ 
funk b(TOi^ 3»®. 
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its centfe uud«r the wire; and the bowl oK a wine glafs, filled 
with two ounces of ice-c.old water* being then properly* placed 
in the mixture, the thermometer which flood at 32°, was im¬ 
mediately let down into the water, where it remained flation¬ 
ary for the fpaoe of fevcn minutes. A wire, cooled to the ^ * 
freezing point waf now introduced into the glafs, and the 
water agitated with it; upon which a thick coaling of ice 
formed on the intide of the veflel; but no marks of congela¬ 
tion w'ere obfervable on the wire or thermometer. 

2 . The fame apparatus being ufed, with a mixture, Exp. 2 . 
having the low leinpcraturc of 6 °, the glafs was filled with 5** 

water of 58®, in which the thermometer fell to 32® in 7| 


minutes* by a flop watch; at which point it remained flation- feezing mix¬ 
ary five minutes longer. The glafs was then taken out of the ^ou*gh/to fta- 
mixture* and the water being agitated, lined the upper part tionary 31 * and 
of it for about two-tliirds of its depth from the brim, with a ^ejrtofceir^ 
porous covering of ice* but the remaining part of it was free out and Ihaken ' 
from all incruflation. 


X will ventnre to infer from the two preceding paragraphs. Hence water 
that we have all been under a miflake in concluding that water cannot be cooled 
may be cooled when at reft many degrees below 32° of Fah-«temperatwes^ 
renheit* without congealing; at the fame time we are certain* below 34 ®, as 
that it will preferve its fluidity, when judicioufly expofed 
great degrees of cold, and dilate at the lame time, as Mr. The water ther- 
Dalton has proved. Now as the heat never falls below 32® 
in theic experiments, the expanfion of the water in Mr. Dal- ing by fr>me 
^n’s thermometers* placed in a freezing mixture, cannot be other caofe» 
aferibed to a lofs of temperaturci but moft be owing to fome 
other caufe, probably to that which has been afligned above. 

As for agitation* the firft dixperimenl Teems to flrew its office 
to confifl in bringing the water, crowded with minute icicles, 
into contact with parts of the veflel much colder than id'eil, 
where it is concreted into ice. 

Exp. 3. To examine this part of the fubjefl with more Exp, 3 , 
care, I formed a cup of caoutchouc* the capacity of which Itepetition of 
for caloric greatly exceeds that of glafs; or* i believe, that ftriJiagly^ina 
of moft other fubflanccs. Two ounces of water* a little cup of c^out- « 
warmer than melting fnow being poured into this cup, it was ®**®'*'* 
placed in a mixture of the temperature of 15^* where it re¬ 
mained eight minutes Without giving the leafl indication of a 
tendency to freeze. The cuj) was now removed from the * 

P'^2 mixtttre,i%r^ 
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mixture, and gently (haken; upon which long icicles formed 
in an inflant* prujc6ling into the water in alt direfiions, from 
the caoutchouc to which they adhered. This eyperiment, I 
have no doubti might be made a very beautiful one by a dex^ 
terous operator) who is in the habit of cxhibhing natural ap- 
])earance$ to public aironiblies. 

After difcovering that water will dilate without any change 
of temperature from warm to colder, at 32®, I began to ima¬ 
gine that the whole variation of expantion under 41®, might 
be explained on the fame principle, becaufe 1 believe all the 
experiments relating to the fubjed, have been made in a cool¬ 
ing medium, not warmer than melting fnow. 

Water expands In order to try the merits of this opinion, with an intlru^ 
by cooling be- ment larger than a common thermometer, I filled a four-ounce 
^^«g?or*be- phial with water, and fixed an open tube into it, by means of 
fins to cryftalise a perforated cork and cement; but this apparatus proved my 
at^e topper fufpicion to be falfe. For the place of the water being marked 
on the lube when the temperature was 41®, my bulky ther¬ 
mometer rqfe immediately upon being plunged into water of 
34 ®. This fafil proves, that water expands by a lofs of tem¬ 
perature between 41® and 32®; or elfe, that this fluid begins 
to cryflalhse at (he upper terra; in confequence of which the 
lower term, or 32®, is not, properly fpeaking, the commence¬ 
ment of congelation, but the point at which the cryfials uf 
w'ater begin to concrete into roaflesby aggregation. 

I remain, &;c. 

JOHN GOUGH 


II. 

Accotmi the Aft and Injlriwunts ufed for boring and blajling 
Rocksi xoith Improvements. In a Letter from G. C. 

To Mr. NICHOLSON. 

SIR, Brijiol, Jan. 21, 1806. 

Improvements By way of appendix to Mr. Clofe*s remarks on the ufe of 
in bkftifli men* ftemming mines in hard rocks, and his ufeful improve- 

• ment of the prteker, by malcing it of copper initead ot iron, 

allow me to add two other Tinprovements in the art of blafting 

llone, 
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liune, which my own experience has proved to diminKh con- 
iiderably the expence of gunpowder, while one of them, at 
the fame time, removes all danger from impcrfe£i priming. 

I (hall alf<v with your permilfion, as many of your corref- Defeription of 
poudents muft necelTarily be Ignorant of the con(lru£lion 
the tools, give ybu ya defeription of Ihofe now in ufe at the ftone rocks in 
village of Shipham, in SomerfetAiire, a village wholly com- Somerfetfhirc. 
pofed of men, women and children, who mine after lead ore, 
calamine,*and ochre, chiefly in .a lime-done ro<;:k; a numerous 
band of (bme of the AouteA beings in ll^ngland. 


Thefo men Aill ule the iron pricker, becaufe an accident The iron pricker 
feldom or ever happens to them; owing, I believe, in a great ”ffe6rwith*fpsi* 
ineafure to their Aemming with fpar, and their habit of turn- for flemming. 
ing and loofening the inAruraent at every half inch they All. 

The tools they ufe are Iheic, Plate V. 

A. A round bar of iron, bcvilled off at one end, of 18 Tools andim- 

incheslong, and of (he diameter of half an inch. feri^d** Ahok 

B. A ditto, of 2t^inches, to follow when the hole in eighteen or 

the Aoneis about 12 inches deep. ‘ demand h*f 

C. A rod, with a loop for the finger, 25 inches Iong;vat inch in diameter 

the bottom of which is a round fiat plate of iron to draw out byrcpcat- 
the pounded ftone occafionally. 'hifTe?, the**edje 

D. A pricker, 24- inches long, with a loop alfo, ufed to of which lies in 
preferve a paflfage to infert the priming Araw, while the hole Jhe holTand hf 
is rammed or Aemmed with E, the iron rammer, 20 inches fhifted round be¬ 
long, and which, fix inches or more from the end, is formed ftrokc 
into a conical groove, very open'at bottom, in order to enable 

the miner to ram round the pricker, and alfo that by its fliarp- 
nefs at the end it may the eafier break to duA the pieces of 
fpar dropped in as faA as wanted. 

F. A hammer with a handle and Arap, about five inches 
lung; the iron head weighing about four or five pounds, ac¬ 
cording to the Arcngth of the operator; for fome have them 
of fix OF feven. 


They alfo have by them a bottle of water, to pour occa- The work it 
lioiially into the hole, for the welter it is the faAer the work tnd*tbe*cM^d 
goes on. » \ ftoaefcoopedout 

At every Aroke of the hammer, the miner turns his chilfel, '*** i^fir*** 
by which means he works the bottom of the mine in a rega> 

^ar circle, and is enabled to keep bis perforation true.' 

When arrive^ at the depth of 18 or IS inches, he cleans, 

and. 
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The charge of and, as wcii as he can, clrics Ids mine; then inferts his,charge 

ouiice*(vvVch gunpowder, often amounting to the anncceflUr)r quantity 

Is too tnucr). of an ounce, add dropping the pricker to the bottom, with 

‘o»ed thc^pd fV*' '* tnurliing the fide of the mine, he begins Uy dropping 

tsputf]dwnin into it f«jtnc lumps of (par; and after he has 6Hed Up about 

th 4 hoieSh ic to ij^ch begins pounding it round the pfkker with bis^ram- 

fmali pieces of nier and hammer; lapping gently at hrft, but toon beginning 

fpar are dropped ygj.y jjgrfj gjj j|,(. virile tVefiuentlv turning and loofe- 

in, which arc . , . , * ® • 

flightly rammed tung the circular pricker. 

and afterwards When the hole is quite filled, he draws if, by giving fomc 
The^whok^heing flrokes on the ehiflcl that he has now palTed through the 

fu-li, the pricker loop to draw it with. 

whearAraw '* * takes the upper joint r.f a wheal ftraw, the rraallefl: 

filled wiih gun- he can get, and having tloppod the fine end with ciav, if it 

powder is put has no knot: be afterwards places the other end, cul off very 

down in place of ’ *. ■ , i r 

tli< pricker. bevel and fliarp, between his leeond and third finger oi the lelt 

hand, clofe to where the fingers join the palm, forming 
his hand into a kind of bafon, to keep the wind, and draw¬ 
ing the open end of the flraw fo low between the fingers that 
lie c«n but jull prevent it from dropping on the ground ; when 
pouring a fmali cji'aniily of gunpowder on the orihee, and 
tapping with his other hand on the draw below, to fliake it, 
it fpeedily is filled. 

Thisftraw raufl be 19 inches long for a hole of 18 at lead, 
and a litilc fhnved away at the bottom, but not cut open of 
courfo. 

Fire is given by When tbruft down to the powder the train is complcaf„ 
a piece of touch-gg<j operator laftly lights a piece of touch-wood, am! 
* places it li-> dial when jd! on lire, it fliaU communicate to the 

train; after which he withdraws to a place out of the line oi 
cxplolion, and wails its olft'Ct. 

wh’ch occa- And here in blowing a v\cfl, I found that much time was 

/mni tefs of time j ^ p j, ^vjiid occafionally blovi’ away the 

by us failure and , « r " • • o • n ,■ ^ 

daiftr, when toucb-wood before it is all innamed, but frequently the damp 

v.'o lapid. extingiiiflics it. I aMo found there was danger to (he work¬ 

man if it went off too foon, which die wind fom^limes occa- 
fioii'*, or his companion is loo flow inhaling him up; and 
, wc likewife found that when they worked by the day, and ar 
found powder, they ofed an immoderate quantity. 

Improvements. To remedy thefe two great evils, 1 putfued th6 following 

tfjrui^dofcn'ihc *** which wfts fuggefied to me by ap ingenious 

bvlc or well pre* neighbour and botli bad the debred effe£l, ■ < 

The 
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The fii ft experiment I tried was upnn a finale block of Hrae« to ftem- 
flone» ot'about two ton weight. 1 charged lljc niinc with 
only the common charge of a muftcel, as at K., over which I of windage, left 
drove a cork, ajatH, leaving one inch, or thereabout, 

J, over which I rammed fpar, as at (i, up to the fuitiice of 
the rock.* • y * 

I then made a flit in my ftraw train, as at L, and patTed The German 
through it, as through a loop, a cut of the Gcunian dou®g*^aji^ 

fungus; but *not liking that, as endangering the lofs of the and more certain 
priming powder, I cut the flit in the fungus, as at N, P'^ft- 
ing the ftraw tlwough the flit, and culling a fniall notch on ftraw may be 
One fide of the ftraw, as at O. When it was Hid down to 
it, being olaftic, it doled there, and filled the notch, fun§|i^. 


This match burns flow but fine, and no wind can exlin- —-w^hlch bums 
guith it, A great advantage, as 1 have fteqaently witnefled, ccruin^yj^and ft 
in raakint; the new and beautiful tovs ing path on both tides not blown out 
the Avon, from liriftol. One liiindieJ men lofe from ten mi-**^ **'* **”*** 


notes to twenty and more while getting out of tlie way during 
the blow'ing of a mine near the fpot they were levelling, and 
all owing to the Hovv burning of the touch-wood match, or 
the wind blowing it afide. 

Thi; German nmteh is, I fancy, pretty well, known; it is Account of the 
merely the fungus of the afti-lree, macerated and hammered 


until it becomes as flexible as a'|)icceof buff leather, and has 
been called the German match, I believe, from its general 
ufe on the upper Rhine, where, by its means, habitual fniokers 
(»f t'^hacco can light their pipes in the open air, whatever may 
be tlic weather; and as a piece wliicn fiarcely weighs four 
grains Is lUlTicient to light without dungor, the largeft mines, 
e hile ihc article is by nc means dear, and always lafe, inex- 
tiit;;i:uhablo, and regular in its burning, nothing can be more 
ufeliil to the pradical miner. 

Witii refped to fand (which I fee recommended in a Dublin Su’mmingwith 
paper of only laft week, as a new' dilr.gvery in ftemraing), it (ftft 
will not always fucceedi el’pecially in ihnfe great mines of fuccecd in mine* 
the Cliftpn blafters, where, often 15 or UJib. of powder are fc^*]”/**^** 
ufed at a time; but I Atould think if flopped with a fiitf clay, 
it would greatly encreafe the refinance, efpccially iffufficient 
windage was left over the powder. 

The experiifteittT firft tried, as deferibed above, on that Tl.c author's 
plan, lore to pieces; and threw four pieces of my rock to a fuSy^Jac- 

great 
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great Iieight» (baking and leaving fit for loading, a good cart 
load in all; while, but for a wall at band, my Shipham nainer, 
as uiiial, defpifing novelties, would probably have been 
wounded, having been with difficulty peffaad^ to take that 
cover at four yards difiance/ 

Thus, Sir, 1 have dated what I take^o Ite improvements in 
this valuable art. and if they a (Ford you or your readers any 
gratification, l«(haU not regret the trouble of putting them on 
paper, being always, Sir, 

' Your grateful reader. 

G. C* 


III. 

DeJbripHon of a Pt^rallel Buie, exempt from lateral Devi¬ 
ation; invented bp Mr, J. W. Boswell; with an Account 
<f the ImpeTfp&ioas of ikofe alreadp made Jor the fame Pur- 
pojb. 

To Mr. NICHOLSON. 

Dear Sir, 


Inconvenieijeks JL HE common parallel rule of four pieces has been long 
delation of "he inconvenient, on account of the lateral deviation of the 
common parallel moving piece, which caufes a neceiiity of (Infting the pofition 
of the whole rule frequently, when many parallel dines are to 
be drawn; that, betides the lofs of time which it ocrallons. 
tends aifo to produce error in the parallelifm of thefe lines. 
It is notfuperior For this reafon it is in no refpe^ fitperior to the more fimple 
apparatus for Ihe fame purpofe. formed by a triangular plane 
of wood or metal, moved along a common rule; and as (ins 
latter is more fleady. and ferves for other purpofes in draw¬ 
ing, it is preferred by leveral. 

Parallel rules as Many infirumeats have been cemlrived to draw parallel lines 
oJeSS wlufoS without being fubjea to the imperfeaions here dated; but aM, 
iide devMtiou that 1 know ot^ are more or lefs deficient in corredum^s, from 
requiring an exaffnefs in their formation hardly.attainable, or 
from extreme tendency to have this perfedikm'deraiiged when 
attained. 

The parallel rale parallel rule with croffitig concfflfikbre,' two iUdtng 

yuth Hiding joints, is fttbje^ to both the ahovi? • The lead 

ijaintaadimcolt to '' , 

inske exdA, aiut " • P**y 


are fubjoft to 
inaecurwyt 


/ * • 
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p!ay in thp flideSj or deviation in the groove*; in which thojr tMcomes inacca4 
are to move, moft alter the pamlleltfm of the lines drawn from wear, 

it; and however exad beat firft. the natural wear at¬ 

tendant on its ufe mull denmnfirably produce thefe iniperfets 
tion>; to which may be added, that the nicety of workman- 
ihip wMch it requfl’esy^and Us coiapUcated form, muft of couifc 
render it expenfive. 

The inftrument formed by a rule fopporled by two tmall That moving 
wheels fixecl to the fame axis, which axis i« placed fo as to toone ax*!* 
be parallel to the edge of the rule, is Gable to be imperfo^, has the fame 
from any diFerence in the diameters of the two wheels, or 
(light inaccuracy in the polition of the axis. racy fiom the 

This rule is alfo very liable to flip on the paper, and is *** 

rendered incorrefi in its efleds by any uneveonefs in the fur- 
face over which it is moved. , 

The parallel rule, mentioned in your ninth volume, page That formed by 
212, requires an eXad proportion in the length of each of 'I** 
parts; and as thefe are all of diflerent meafures. would be make exadV, and 
liable to error in the firft formation, on this account; and how- hecomis 

. . r j • incoiredl: 

ever exaCll^ made, would, after a liUle wear, fuon deviate, in wcdriiom its 
on account of the play which this would produce in the joints; j°"s piojcftions 
the connedors aHb between the two rules, palTing from differ- mppoiu^”* 
ent extremities, and leaving long fpaces beyond the points of 
fupporl, would Ihc-pfay occafion any play in the joints to pro¬ 
duce a greater deviation frotp paralleltfm in the lines drawn. 

The apparatus for producing parallel lines formed by the The drawing 
drawing boaid and noinial fquare, can hardly with propriety 
be clafled among (he tnflromcnts here treated of; whatever its cumbious, and 
accuracy may be, Us cumbrous form, and the lime required ''^***^* 
tor taflening the paper to it, render it tor many purpufes very 
inconvenient. 

Thefo conflderaiipns induced me, about the time when the 
account of the parallel rule, given in your ninth volume was 
publiflied, to contlder bow a parallel rule might be confltu£lcd 
not liable to flde deviation, and as free as poflible trom the <ie- * 
feds of the others above dated. The inflrument which then 
occurred to me as the befl calculated for this purpole, I thall 
now deforibei and as I have often examined it iince, if it pof- 
fefled any malejrial defed, it is probable it would have become 
manitefl betote Ibis; in which cafe 1 thould not have thought 
it forward t» pnbUc notice. 

My 
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I> kiipiion of ' ]VI\ iiifliument for drawing paraUcl Knfei without /idedcvi** 

fi>rracd ot tliico rulers, laidbfNHtaUo} to each other, 
j«i V >.t Urujl conii'^ Ckd b) two pair of moveable pleces^oUt^f equal icng^i, 

jintj prirallel to each otfief; tbofe pieces whereJthejr meet on 
the middle rule, hax’e their extremities formed into porlioin 
of toothed wheels which lock into eac!npih*^r, wt aa^fbefecu 
in the tigare; the eflecl ot thefc fegmeiitsof wheeh tbu»a£t> 
ing in each other, i«, that all the lateral iivotk>n is transferred 
to the middle rule, while the external roles move only in ati 
oppofitcand parallel diredlion. 

1 • r -onf ivante This iidirunient will not be liable to the incorreSnets el 

Tf>i>.vv^iK lateial^jjjjfy before deferibed, for the following reafons: 1ft. Tlic 
cannot , , „ , . ” , . . • l 

,(! a Its veu- toothed fegmrnls being in no way concerned in producing the 

i.fv. ^ Itsprirallelifro of the inftr^ment, iu accuracy of parallelifm can- 
IiMkA irA^-a'iIy. afTefled by any trifling incorredtnefs of foftna- 

It 1 fatily niadw tinn in theif part*. 2nd. All the cnnneciing pieces being 
of equal length, can be formed with more certain accuracy. 
;td. The conneHing pieces palling from the fame extremit're* of 
ilie cxieinul rules, give tUera a iiead) fijiporl. For ibefc 
it>afui)s, in my opinion, it polfelfes all (lie fteadinefs and faci¬ 
lity of formation of thc^ common parallel rule, while it eifec- 
tuslly prevents the ftde de\ ialion, to which the latter !•* liable, 
It riiiflitbc If t'> not abfolutely necellary to have more than ore pair of 
wjih^but (he connecting pieces made with toothed fogmenis ; but as 
iiKaUtl ftg- thele fegroent'. are eafily formed in the clock makers engine 
nients, but two for cutting teeth in wheels, it can add little to the expence 

look mme uni- f® fh® two pair in this manner, as fbewn in the figure, 
t'rm. and will make the inflrument IrKxk more uniform* 

The mi'l'Je rule middle rule fliuuld alfo be made ajillie thinner tlian 

ill )uld bt made the otheis, to prevent friction on the paper in its lateral muve- 

tlimni-i than the , , i , 

.1 , nient when in u e. 

I tliiT to pi event 

t i^h n. In tiie dclcription of this inftruineiil, it will be obferved. 

Novelty ot the j( conflfts in the application of the toothed 

iifti in its tooth- ffguienls of the wheels to the ufe mentioned j which I cannot 
Id (cgtrteius. • find has ever been befoie ufed for Lhispurpolc; and I think it 
R) afonb for fop- probable it has not, as, betides its not being known to 

pofing th s it gentlemen, whom 1 have confulted on this head, moft likely 

^ to he acquainted with fuch matters, the fimplsc^y of the con. 

trivance would probably have brought si into CDktetiiive ufe, 
if it bad been ever known at any former pVriad* ' 

I mention this only to fliew that, before I rfarni the priority 
ot invenliun, 1 have taken iome pains to inveftigale my pre- 

Ur.fiuns; 
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teniions; whjch I think is incumbent on every man lo do on 
.fuch occafions: for» howevef fair the ciatm maybe of inveo- 
tion» if a thing is well known to have been before done, it 
at lead produces.an auk ward fenfation to the claimer; for 
which reafon, thofe who aocufe others of doing this, Ihould 
be the mofe cautioulf, ijjtat their accu&tion is lair in all ita 
parts; for oftentimes an external refemblance may fubfift be¬ 
tween two contrivances, as between my indruroent and the 
triple parallel ‘ruler, and yet a fmall addition render their ef- a fmali additiot> 
feds edentially different; thus the triple parallel ruler admits 
of nde deviation^^ while ray parallel raw erreatuaiiy pre- c^ers its 
vents it, . t ireutiaHy differ- 

My motive for publifhing the account of this indrument is'***^* 
principally becattfe I think it a duty incumbent on every, man, 
who has contrived any thing that may be of ufe to the w'orld, 
to make it known as extenf^vely as podible, which it certainly 
will be by appearing inyour Journal. 

The Indramenl from which the figure was drawn was made This infliument 
according lo my direfliuns, by Mr. Banks, indrument maker, 

No. in the Strand, and anfwcrs the porpofe perfectly 
wellt of courfe any gentlemen who defire lo ufe parallel 
rulers of this kind, may have them accurately made at the fame 
place.. 

I requed the favour of your permitting the infcriion, at the TypogTapfiicai 
end of this communication, of the indication of fome typo- *” 
graj^ilcal errors, made in my paper relative to the perform- paper relative to 
ance at !ea of the Ihip Economy, in your lad number; and the iliip Ewn..- 
which 1 am the more anxious to have reSified, as tome of"'^* 
them entirely alter the fenfe ol tbepafiages where they occur. 

Page 17j,lin«2, erafe 2/before emt/d; line 6, transfer the 
bracket to before when in the next line; line 8, fur is read are; 
erafe the comma after is; and transfer the bracket to after 
line 9, 10, for dire&ion read directors ; page 176, line 
15, ioxjowrce xt^dpurfi; lineal, eralc not before refi; page 
179, line 22, for point read front; line 37, fijf farms read 
frames ; page 1 SO, line 3, for Joarping read fearjing. 

Some errors of the prefs are alio apparent in the fide notes^ 
but I thall not tr^bleyou by pointipg them out, as they can 
be Fe^tified by the meaning ut (he pafi^ges to which they are 
added. 1 am* £>eaf Sir, 

Yotir very rerpeAful humble fervant, 

J. W. BOSWELL. 

B^erenca 
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ile/erence to the Figure^ Plate V, Fig. 2* 

A A, A A. The external paifaltel rules, BB the central role,' 
C D.C D ihc conneding piece$, D D the feg,ments of toothed 
wheels in which the conn^fllng pieces terminate, which by 
their adlion on each other prevent fid^ dtfviation in A A,A A. 
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teller from an EmquiuerV on thfiWaJie of Fifk afferied to he 
made on the ^e&ttijh Coufi. In RejHy to d. L, 

To Mr, NICHOLSON, 

5IR, London^ Feb. 7, 1800. 

Proper fjHrit of I AGREE moil cordially with your Oorrerpondeni A-. L. of 
puW'ciitioii! Aberdeen, in page }68, with regard to the accuracy of ira*. 

portant information w'hCn communicated to the public, and 
. that when doubts exift, it iliould be given with fo tuudt. 
modefty and diffidence, as to fliew that the communicator -is 
not certain of his iTubjedl. Of the ftatement I made rel'pCiftiiig 
thofe inllances of watlefu) negligence in fome fiQieries of tliO' 
north of Scotland^ I am not the firft; the refpedlable author 
of the iiatiflical account of the paridi of Peterhead, the Rev. 
Scotch G/heries. Or, Moir, has aderted the f^me, limited to that pari(h that I 
did. In (he 16th Vpl. pi 5.50 of that work, he fays, turbot 
(I believe the holy but of llie London market} is now caught 
fretjuenlly, and in great perfection. Thirty years ago they 
were feldom ufed here, frequentljf cajl into the dunghill, or 
left to tvnjle on the Jha h^ch, they at prefent fell from four 
pence to one (hilling each, and are rifing every day in price;-” 
in the preceding page of that volume we are informed, that 
the greated part bf the cods* Jbmds, in^this pari(b,.ar& 
perviitteU to remain and rot on the Jha beach, or, are cqft into the 
dunghill, though the ufe and value of them as an article of 
food and delicacy at table have been known here for many 
years,” and yet in the following paragraph the Doctor tells 
his readers, ** that the crews of the fliipshavd been fent from 
this (own lo Barry head, to prtjhrve tkefntnda, tongues, and 
palates of (he cqd caught there, and the of nets have always 

- founl 
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fbu'nd a rea^y market for them I” for m}felf, Sir^ Iwi'orc I 
eveo hinied through your Journal,.'at (liefc flrcng afhrmations, 

I made it ray butinefs to en<^uire of Ibme friends at Aberdeen, 
of (he (ruth or falfehood of fach a(^tibn$; deeming it then, 
as that gentleman docs ad prefenl, an improbable (iatement; 
under (hefe circumfiances I cannot Gon0der the coramnntca- 
Cion you did me the favour to infert, as militating either againft 
your correfpondents rule of examination, or my own habitual 
feepticifm:—that gentleman, in recommending accuracy of 
flatement, ought not to have forgotten it himfelf; he will eafily 
fee that Aberdeen is not mentioned by me as ‘ being at all 
concerned in this wade of fuftenance. My little note to you 
has rouzed the allemion of A. L.—Is it Wandering too much 
into 

the fairy regions of romance,’' 

to hope that the fubjeft may obtain lliU farther notice ? and 
continue to do fo until it be made produ6tive of ail the advan¬ 
tages it is capable ? in that cafe, fuppofing defeblive informa¬ 
tion in my hrd notice of it (and I prefumeA.L. will allowl had 
feme authority for my opinion, and that he himfelf has not 
been completely accurate) my errors will be eventually at- Good • 
tended with good. Your correfpondent well knows, that 
the alTertion of Dr. Johnfon about the fcarcity of trees in 
Scotland, has had the happiett elfebls. How iar that gentle¬ 
man’s queftion about the vend at the towns I mentioned, may 
be anfwered in the affirmative or otherwife, 1 have not yet 
fufficiently informed myfelf;, but certainly under the circum- 
flanccs I conceive to be true, thofe markets would be pre¬ 
ferable to fuch wade, 'yhe men employed may look with con¬ 
fidence for a fpeedy fale; and, if 1 am not very much mif- 
taken, thefe towns are fupplied from the Yorkfliire boats, the 
wind therefore which bring.s the one fet of boats, would im- 
< .pede, if not totally hinder the other. Far am 1 from wilhing 
tothrow any obllades in the way of fo excellent a plan, as 
that for a fociety for exporting while iilh from Aberdeen, but 
where would your correfpondent fend them to? *' is it not to 
ke fuppofed, that fjhxrs cf the places nearejt to fuch toms could 
greatly underfiU them?** this quedion is not a greater difficulty 
. in the fehe^e fuggefted by me of bringing the filh to Leith, 

Berwick, or Newcadlci tl^an it is to that of A. L. The fact 
is, that by giving that queltiop weig'ul, compelilion, in evtry 

butiuefs 
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Iiiifinefs would be undone; for my own part, I do not think it 
any objcflion to either of our fchemei; nayi our plans conGder^^ 
ed ierioufly, are nearly alike. 1 fuggelied, rather I believe in th® 
form of a query than otherwife, the propriety of bringing fi(h 
where 1 know a demand exills; but that gentleman oppofes 
ray iuggedton with the above queluon, and then propofes a 
plan on a {iniilar» but more comprehenfive fcale! Allow me 
merely to correct at preient one more error A*. L. has* unin^ 
Unliomlhf, / urn terrain, committed in the lad paragraph of 
bis vindication of the Arbroath fifhers (of whofe methods, and 
probable wade, I hope foon to obtain a correSt account,) 
U is iwl the cafe even for the mod part in every large dftiing 
town, that the fiftjerraen ** retain the bodies of the cTabs, 
and fell the large claws only. A lift of fome of the tovvns in 
which that cuftom prevails, would, doubtlefs oblige many of 
your readers. If I am corredl in my opinion of A, L. all hu 
attempts are for the fpread of ufeful kno%vledge; his c^dour 
will iuggeft the propriety of viewing mine alfo in a favour¬ 
able light. 

I am. Sir, 

Your’s and A. L^s, 

Friend and Servant, 

AN ENQUIRER. 

iCoiice of n Publication of ImportHwe intended by the Literary 
and Antiquarian Society ef Perth, 

SIR, 

IT is with great pleafurc I inform you that the very re- 
fpedable l.iterary and Antiquarian Society of Perth, intend 
giving a feledlion of their valuable papers to the publiO ; it is 
much to be lamented that they have delayed doing Ibis fo 
long, as many of their manuferipts throw a very exte]iiftve 
light on the antiquities of that part of the ifland. 

I am. Sir, 

Youths truly, 

N. L, 

To Mr. Nicholfon, 

XeivcaJile-upon-TynCf Jan* 28, 180(J. 
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Zelier coneernin^ a LUimty :t^hlijhcd at /U>cr(Lm. i-i o}n a 

^ TA'^HfBLJLJKa. 

SIR» "•, Yoi.h Bridge Street, Blaciij riare. 

I AMi ^tn»md)i that ther* i$ a fuhfcriplinn 

Jibrary efigl^ifhed ilt *6ib€rdec^ I am aftoniflied, however* 
to be informed from^ Mti f^aper^ that none of the 

very learned Frofe9ffbrs'inr that part of the country are .engaged 
in the undertaking! perhaps if the hibidrtption was raifed to 
onh guinea per arnium/ much more . good, might. be eifc^tcd, 
and thofe gentlemen would not then fcruple to join . 

’ felves; their freedom as to peenniary inotives is well known. 

1 hope for the &ke of the general diduHon of knowledge, to 
find myfeif equally midaken with regard to Banfi^ Peterhead, 
and Inverneff. Thefocietyat Aberdeen, though young, I'cenisto 
becoodu^led with great liberality, asappearsevident from their 
O0er of a^iiatice to the places above fnentidir^, of any other 
Ybat may be now forming rales; ia it too much fur a friend 
to the l^rread of uferul kiK>wle.dge to fuggefl to them an ei(-. 
teniion of (he benedts of their alfociation, to thofe gentlemen 
who are members of fimiiar focteties, whiift in Aberdeen, on 
condition of a return of fuch civilities, Ihovld any of their 
members be where fuoh libraries are ? a rule ot' this kind you 
have mentioned with applaufe in a former number, 

Your’s, &c. 

A TRAVELLER, 

February 7, 1S06. 


V. 

and Medical Examination of tlm Gizzards of Whifje 
ctmipared milk Gelatine, together with an ExpofUhn oj 
'.-'ike Churadenfiics of the latter when oxigenated. By. M. 

” Bbv[JLX.OK Lagjxakck*. 

Jt has long been underftood, that the gizzards of white Gizzards of 
poultry poffelfes ccilaiii medicinal qualities. The ufe made of medically 
it dhy many phyiibizna may judify fome relurtce upon the 

Artnj^kt de Ckimie^ Vol. LV. 


virtues 
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vtrluci aUriboted to it; but nt> onoj I believe, has hitherto 
thought of anai^'flng (hit fabibmce^ 

It occurred to me, that it wohld be to the trt of 
heating, were a few diemtcat adc^ to the knowledge 
ahead) pon'etTed of the medical ufes *of gjfutafiif particularly 
after neading in the 

ou BMxpth^ue dcs Propn6tHires turaust, JP/acm/tr, an 12;**. 
a Wherein U aimounced tlie faccefs e^H^iined by its 

ofeit^igigue^* At thia letter contains the details of the pre¬ 
paration, and adtnhriflration of this remedy, I fltall traaHtiribe 
it at length. 


*• Amiintt HSR^hitgiw > 


f,»tfer refpeft- 
xog It. 

Kccommended 
4t a febnfiigc 
by the French 
goeernment. 


Prefu iptlon* 


The giezards ere 
vr dried, 
and pulverized. 


The dofc m one 
drachm taken 
m avine. 


** YOU mention anhrtk} gelatine as a fdN’ifoge, I will 
inform you of a^more fimple and lefs expenfive remedy, X 
know not by what ^ality thU great fpecific im» been in^ledt- 
ed, not withihmdmg it was pobltfhed by government ISSiUjforty 
years ago, and fpite bf its efficacy, of which 1 fadve had 
long experieni^; for, of about a thoufand cafbs, in whieK 
during that peiioda X adopted iU uCe, 1 can atteft the 
care of eight-iehflis. 

** 1 have refidnd at Montpellier during hfty.iijt years; the 
climate of the place and its environs U mild and falubrionsi 
but the inhabitants along the coaft are fubjedt to agjies, on 
account of the vicinity of the Mediterranean, and of flagnaint 
pools, M, de St. Priefi, intendant of (his province, pob- 
Hflied the older nf government restive to the remedy above 
alluded to. 

** Rtmtdy ,—^Thls remedy conhlls of the gizzard of fowls, 
dried and pulvedzed. 

“ Pnpatatim —Take the gizzard of white poultry, as 
fowls, turkies, SiQ. fl never made ufe of thofeof black fowls* 
as pigeons, ducks, &c,) open them, and clear 
gravel they contain; having (lightly walked tbofn, Iht Ipwi 
be put on a Aring and hanged in the fun, or i|p acfbimney to 
dry, after which they rouA be reduced to powdery i)^d, and 
kepi in a bottle clolely corked. * 

** Dtife.-^Thn dofe is about a drachm for ndults, and from 
half a diam to a fcruple for children. , ^ 

** Mode qf Mix the proper minttfYi9f the powder 

in a glafs or'half-glafs of good old Whl^ and let the 

' n?»tien* 
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y patfdtt (wallow it abost bilf an hour before tlie fit comes on, 
br on the appearance mf tbb pi^urfury iyroptoms of the 
fever* Tins beii^ tbrlcfe VS^Mated, it rarely happens tjiat thO 
diforder returns. 

*' JRegimm.-^A whldelbnie regttneb U all that is necefiafy 
during* tbe adm&fi^%tiot} of this tnedidine, but the patient 
Ibottld carefully avoid expofere to raoillure or cold« particuldt- 
ly in thfe feet.*' 

The feregoing detail! lead us tiata|a]ly to the foUowIng 
obfiffYaiiOn: ^ 

Should (bis fiibfiance be eonfidered a! geldtine, and pof- Qaeflions whe« 
(effing the fame property of being a febrtfdgO, as 0ated by ^ '* 8®**" 

]bf. Seguia; orffiould we rather acknowledge it to be pof* 
feflbd of thofe parttcalar vittoes which have boon attributed to 
it by feveral emlent phy^cians ? M. Pia, an old apothecary 
of Paris^ affiifed me> that foil thirty or forty years ago, the 
jpowdered gizzard of poultry was recomtnended in all obltruc- 
tions 'of the urinary paffitge, in complaints of the bladder 
occafioned by ilimy matter, as well as in all oi^ritic pains* 

** The efficacy of this rezdedy has IcSig ago efiablilhed itslu efficac), 
ufe ;** and the Writer adds, that during my pradtce in 
pharmacy, 1 liave prepared large qoantiiiei of U; fo much 
were pliyficians and their patients fatisfied with its opera* 
tion*»* 

' His method of preparing the gizzards was (o choofe thofe they fliould no: 
of young fowls, and particularly of pallets: after cleanfing, 
rubbing, waffiing, and wiping them carefully, he ftrung 
them, and left them to dry on hurdles between flicets of 
paper, affified by the gentle beat of a flove, and not in the 
fun, which, accxirding to M. Pia, would have fpoiled them. 

When the gizzards were properly dried, they became Vureom appoar- 
firisjhie# almofl tranfparent, and exhibited on being broken a 
fltreous appearance. 

The powder obtained was of a wbitifh grey a(h-colour. Powder afli. 
yielding in the mouth a kind of mucilage, and poflefling a 
llightly fait and bitter tafie. ^ iahith. 

This powder was adminiiiered twice a dey, (morning and o«ft. 
evening) in dofes of twenty-fotlF to lhirty*fix grains, in a gtafs 
of the infuto of p^itory of tlie waft; of bearberries (vxawji) 
or of Hntfeed fwe^ened with fyrup. 

Voi.. Xltt.--MAacH, 180^; . Q The 
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Arguments in 
its favour* 


Inquiries as to 
its oompoficlon 
and ufe> 


Cxpeilments on 
resent gissatd* 


gizzard of fOWW^" 

Tlie efficacy of this reraedy as r diuretic and aperient, was^, 
fo mucli relied on, that the aSlided even omitted the infufiop 
and took it in pure water with a little fugar* 

The long experience which has been had of the falutary 
effe6ls of gizzard as a febrifuge, diuretic,, aperient, 
and the publicity which the governmen^, <^i(btter^ n^t upon 
light grounds* has given to this remedy, are authorities in its 
favour j and it mufi therefore be an acceptable labour to 
the phyfician, to furnifi) him with new lights upon dn 
obje^ fo eltenlially Fnterefting to humanity. This is the 
motive by which I have been induced to fubmit the following 
experiments to the fociety of medicine. 

As gizzard has a great analogy to gelatine, I endeavoured 
to difeover their fimilitude. If gelatine be really a febrifuge, 
gizzard fhould be fo likewife, particularly as it contains, 
when frefli, a large portion of that fubflance; but whence 
does it derive its power as a diuretic, aperient, &c.? does it 
pofTefs it in common with gelatine? I cannot tell. Or, have 
the faline parts of its compofition this double property ? of 
this alfo 1 am ignorant; for pra6lice has not yet afeertained 
whether the anti-febrile quality, ffiould be aferibed to the 
acidulous falts rather than to the fubflances with which they 
are combined. 

A frefh gizzard prefented the following phenomena. 

A. The water wherein this fubftance had been boiled ac¬ 
quired a yellowidi white colour, and flakes were depofUed in 
cooling; it had a tade rather indpid than fweet. 

It reddened the tin^lure of lurnfol.: 

B. Lime water, and water of barytes produced in this 
liquor an abundant precipitate, partially foluble by nitric and 
muriatic acids. 

C. Ammonia caufed a lefs degree of precipitation. 

D. Oxigenated muriatic acid feparated with nakns.ffom <ltb« 
liquor. 

£. Cauflic potatb, either folid or liquid, acted upon gizzard 
in the fame manner as upon mufcular flefli. 

When ground together, ammonia was difengaged froin 
the gizzard ; it became foft, of a reddifh colour, and foluble 
in water. If this liquor be evaporated, it y^’ill depnfit hbres 
in cooling. Alcohol,. by deftroying the potafh, feparated a 
^aky fubflaoce, foluble in water* 

Tills 
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Tl)I$ aqueous folutlun gave a prucipiiale on the addition of 
* lime-water, or muriate of lime or of barytes, as well as of 
fome acids. The precipitate obtained by lime-water may be 
redilflbjved by the addition of more water, which proves that 
the mixture bad not become truly fiponaceous, but that tho 
pota(b bad merelyadilTolved the animal matter. 

F. The action of .certain metallic folutions on the liquor of 
frefb gizzard was more or lefs perceptible, according to the 
facility with which the metal oommunicated its oxigen to the 
animal matter. 

Nitrates of mercury and of (liver, for example, werede-* 
compofed, but the precipitates obtained by tlie a£tion of 
theie falls upon gelatine and the extra^, t^qickly turned blacky 
particularly that of mercury, and they ivere no longer foluble 
In nitric acid. The oxides had, therefore communicated a 
part of their oxigen to the gelatine and the extractive 
matter, which were thus uriited to tiie mercury, now ap> 
proaebing a metalline ftate* 

Oxigenated muriate of mercury vvas not decompofed in this 
manner. The circumflances, in faCt, were no longer alike: the 
excefs of oxigen which it contains fufficing to oxigenate the 
two fubitances. Here the precipitate w'as very little coloured, 
and the metallic fait was only reltored to the (late of mild 
.mercurial muriate. 

Some other metallic folutions produced in the liquor of 
, jfrelh gizzard only gelatinous (lakes; fuch are the acetate of 
lead, and the fulphale of copper and iron. 

G. Aqueous tinClure of nutgall changed the liquor into a 
kind of jelly, 

I have thought thefe experiments fufficient for dcmondralingExpcriinenti ga 
the nature of Ihofe fubdances which were capable of folution g'ssard. 
io water; yet as gizzard is not adminidered in its fredi date, 
undergoes a prqcefs which might caufc a variation in the 
.i^egoing refults, I again examined it in this latter point of 
view. 

la frying the gizzard, 1 followed the prefeription already 
cited of M. Pia, and obtained a fubdanpe exaClIy anfwering 
bis defert^on. 

A. Reduced to powder, itstade was inBpid, yet partaking 
Wrongly of an animal Savour; its. colour was a whiti(h grey. 

Q ^ B. The 
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Esperimnts on B. Tlie aqueous deco£iIon took a light yellow tint, 8te4 
4riedgis»ard. fmelied like chicken bfolh. 

It reddened the lindure of turnfoL . .. 

O. Lime-water and water of barytes caufed Ihe fame kind 
of.precipitate as in the decoftion of frefti gisucaid, 

X>. Oxalate of ammonia proved the prefence of lime. ^ 

.£. Oxigenatcd muriatic acid feparated white flakes. 

F. Nitric acid bstd a violent effefl upon the dry gizzard; 
at a latld temperature it diflblved it completely* *. 

Nitric acid at eighteen degrees excited a flight eflefo. 
vefcence, and by gradual! jincreafing its temperature* a repa¬ 
ration was perceived of azotic gas* then of nitrous gas* and of 
carbonic acid gas. 

The liquor left in flie retort waf . evaporated* in the ex- 
pc£lalion of obtaining cryflaU; but on cooling* none ap¬ 
peared. The evaporation was then continued* the refult of 
which was a yeUowifli glutinous matter* tenacious* and.of an 
exceflively bitter and acrid tafte. 

Water imbibed the acid* and prefented all the charaSers 
of the decodion of apples. 

G. Metallic folutions prefented nothing particular* as in the 
experiments upon freth gizzard, except that anlimonial tartrite 
of poiafli was decompofed* forming in the decodion a white 
precipitate. 

H. Aqueous infuiion of nut-gall produced a tefs copiout ’ 
precipitate in this experiment* than it had wifli that upon 
fireih gizzard. 

I. Dry and friable gizzard was digefled in alcohol ; but the 
liquor was fcarcely coloured* even with the affiflance of 
caloric. 

This alcoholic tindure reddened that of turnfol* and gave 
precipitates with lime-water and water of barytes* as alfl> 
with nitrate of filvcr; a proof that the alcohol -has diflblv^ 
only the faline particles. 

L. The incineration of gizzard left a refidue of a (aline and, < 
alcaline tafle. Paper tinged by curcuma became of a deep 
brown. 

This reiidue was partly foluble in water. The liquor coI^ 
tained fulphatc* muriate* and carbonate of potalb. 

The part not foluble* on being fubmitted to the adion of 
, muriatic acid* difeovered carbonate of lime* phofphate of 
linve* and a fmall portion of Iron. 


Hence 
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Hence U refults, that the iprealer part of the falls contained 
Tn gizzard, Js (he acid fdio^hale of lime; the prefence of 
miiri^e and fulphate of pota^ ts alfo obfervable. 

Thefe falls are no.t only ojnlted with gelatine, but alfo with 
a fntall quantify ofextra^ive matter, ft (hojuld feem that the 
latter foSftance, atfd'perbaps the gelatine, is oxigepatcd by 
the deficcatiop of' dte gizzard; for in this date they are lets 
foluble in water. 

Witbing fo afcertain the dl0hrence ^tweep pure gela¬ 
tine, and that tn^hicfi had beep oxigenated, 1 made ex¬ 
periments npon. tjhe former, of which the following is the 
i;efult. 

Pure gelatine acquires diflerent pri^eijties, according to the experiments on 
means employed jn Us oxigenation, gelatin. 

Of the metallic oxides, fome freely communicate their with metallic 
pxigen to gelatine, as the oxide of red-lead, and tlmred oxide 
of merepry ; but the gelatine was combined with d part of 
the oxide, and could not again be feparated completely horn 
it. In treating gelatine with the red oxide of mercury, a 
part of the oxide was redored to its metallic date, and the 
remainder aHumed a reddiih brown colour. 

Superoxigenated muriate of potafh heated with gelatine, And other 
jcaufed no alteration in its nature. 

V Oxigen gas combined with it but flowly, and in fmall 
<^uan(ily. After being for a condderable lime fubmitted to 
the adtion of this gas, the gelatine only fuffered a change of 
colour; it became whitifli, but its cliaradleridics are dill the 
fame. 

Oxigenated muriatic acid prefented the following pbepo- 
niena. 

On pouring oxigenated muriatic acid gas into dilTolved ge- 
latinCt a whitifh thick feum appeared on the furface, of a 
moderate thicknefs, the under fide of which gradually changed 
colour, and became milky. The white ^laments which fwam 
ip the liquor, together with the feum which floated on the 
furface, were feparated by filtering, and waflied in cold and 
warm water till the walmr ceafed to redden tindlure of turnfol. 

The fubdance thus prepared prefented the following cha* 
ra6teriflics; 

^ l. It was capable of extenfion equally with gluten, and was Properties sf 
of a white colour. oxigenated , 
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It i'itkn fia,n 
albumen* 

The gelatin of 
gizzard is pro¬ 
bably oxnjc- 
natcd. 


2. It W3!) very light, and fwam upon water. 

.1. When well wathcd, it retained.little or no flavours 

4. Left expofed to the air, it driedf, and ^11 to duft. T 
It did not redden the tin^ure of turnfol/ ” 

(5. It was fc-arceiy at all Toluble in warittdfvaler. Oil boiling 
it a length of time, in a fufllcient qualitity of '.Water, it w.as 
reduced loan infinite number of particles, fb minute as to be ■ 
hardly perceptible; but as the heat was loweivBd, they re¬ 
united in a mafs as before the boiling. 

7. Healed nitric ais«l acetic acids diflblved this^fabflance; 
but it was precipitated in ita original form, by'refrigeration. 

5. Trituration with cauflic potalh produced a reparation of 
ammoniac. 

This maticr, it will be perceived, is neither gelatine nor 
albumen, fince its properties are wholly different. 

It apfiears probable, that the gelatine in gizzard .acquires 
by drying, properties analogous to ihofe above defcribed; 
which, with the changes obfervcd in the exlradlive matter 
already mentioned, wonld certainly render dried gizzard lefs 
fuluble in water. 

We have no means of afcertaining, for want of a proper 
obje£l of comparifon, whether this difference be efi'eniial to 
the efficacy of gizzard ; and I know not if frefli gizzard has 
ever been adopted in medical pra6lice. I could only wifh to 
afcertain if its febrifuge quality exift in the oxigenated gela¬ 
tine, in the extraflive matter, or in (he acid fait. Indeed, oi) 
comparing (he quantity of gelatine adminiflcred to patients, 
according to M. Seguin, with the dofe of powdered gizzard, 
above-deforibed, a great difference will be obferved; and yet 
according to thnfe who have made ufe of it, a fmall dofe of 
powdcicd gizzard is fufllcient (o check the fever. 

7'he comparifon w hich I have made of gelatine with' giz¬ 
zard is fufllcient to ellablifh a material diilin^ion befwifee^ 


them* 

Jiirppilments on gelatine pofTcfles a weak inlipid flavour; does not 

jjcUtine. redden tindure of turnf'oi; is mucous and gluey between the 
fingers; aflumes in the Arc a concrete, folid, and tranfparemt 
appearance; and is foluble in boiling water. 

Solution of barytes or of lime mixed with that of gelatine, 
caufes a prccipilaiion of pbofphate of limi^. 


Sulphates 
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Sulphates of copper or tio, and acetate of lead, experience 

1»g aecompofitjon. ' 

'■’Witratw of fni^rcirfy itn^tilver arc decompofed, but the 
precipitates ere much lefs copious than thofe produced with 
tiie decodton of .jgizz^rds 

Solution of tartrite of antimony only thickened the liquor. 

Alcohol like wife has but little power over gelatine. The 
precipitates obtained by means of the water of lime or of 
borytbs, as^well as that by niit^^^te of i^ver, are fcaroely per¬ 
ceptible. 

. The dSboAion of frefh •gizaaurd when futtably evaporated, 
feaires a coloured gelatinou's matter, folubie in wateri wiiich 
reddens lindlure of turnfol f gives copious precipitates with 
lime-water and* water of barytes j decompofes fulphales of 
iron and copper, acetate of lead, muriate of tin, tartrite of 
..ahtiraonial potafli, and nitrates of mercury and filver; the 
precipitates refulting from thefe dccoropofilinns are generally 
■too confiderable to be attributed folely to the gelatine. 

l^ried and powdered gizzard poflelTes chara£teri(lics flill 
more diflinfl from thofe of pare gelatine) whence 1 conclude 
that Uiii latter fubliance has a difleteht operation. 

I leave pra£ltlibners to decide on the advantages which the 
medical art may derive from gizzard; it is for them to decide 
: -whether much confidence is to be placed in the notice in* 
■ferted in the Journal d'Economique. And if it fiiall appear 
that the medieal ul'e of this material has been attended with 
fuccefs; it will perhaps be proper to attend particularly to 
other fubflances which have not hitherto been fuppofed to 
poU'efs any febrifuge virtue; fuch as the falls with excefs of 
acid, the oxigenaled extraflive and even oxigenaled gela¬ 
tine. 
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On Pirite found in France by Cocq, Cotnmijfary of Quu^ 
powder and Saltpetre Works at Clcrmont-Fervasd, with an 
Jnalyfisqf this Suhfiance. By J. J. Drapfier, Teacher cf 
‘Chemijhy at the Polytechnic Sch>ol.^ 

Cryftalsofpi* kMJLm COCQ found the cr^fials of piritej in a porous grey 
rite fouD'i in the porphyry, with a baffof feldlpath, and conUiinin| cryfials of 
quartz, forming a part of that chain of primitive mouotaing 
which fupport the volcanoes of the di(lri£l of'Ihiy^e-Dome. 
Thefe cryOals of pirite feparate from the rock, and leave in 
the porphyry an imprefficHi perfedly fmootb. 

He alfo found at the village of St* Avit, aad in the vicinity 
of Pont.Gibaud, a fubllance which appeared to be pirite; in 
both fituations it was fo indeterminate as to render it impoffiblet 
->andonthe *0 pronounce exactly on its nature. But in returning to 
way tp Menau Mcnat, at twelve leagued to the north of Clermont, He per¬ 
ceived the granites refuining the fame appearance of thofe 
which he had obferved near Saint Avit and PonUGibaud, 
fometimcs the colour of the feldfpath inclined to purple, and 
oftentimes this fubllance appearing alone In the mafs of tite 
granite, exhibited a beautiful purple. 

The grey porous granite appeared again at intervals, with 
the appearance of the cryllals obferved in the fame rock near 
St. Avit and Pont-Gibaud i; at lall| after a great many fearches, 
he found the pirite well defined, and afltiming a charadler 
much more determinate than that of Scheenberg. 

Its fhyfical Cl^fa&erijtics, 

£acb cryftal is colour is a greenilh or blackifh brown. Its form is a re- 

a prifm of twelve gular licxhcdrai prifin, of which all the lateral edges are trun<* 
^tacklih or which conflitutes it a prifm of twelve faces. Some* 

giecnilh brown, times the prifm has alfp a fmall face at e^ch of the angles of 
its bale, which has pot hitherto fjepn rorn^rlted in the pirite 
■ ' * of Saxony. 

Thefurfaceof the cryllals is fipooth, and a littfe brilliant; 
in its interior, tfie pirite is dull, containing times fome par. 
tides of mica. 


* Journal des Mines, Voli XVil. pt 307* 


Its 
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Its frafture is une^ualj with a fine grain, approaching to ^ itt fra^iire is * 
fplintery (raaare. 

i| admits of being (craped by a knife, and yields a doft of yields to the 
d bright grey colour; it is tender, and doej not adhere to the to the** 
tongue, though it js a little un^uous to the louiL'h. tongue, and it 

Befides the fizevof its cryfials, their feces, the fubflances * littk unauo&/ 
to which they are found attached, added to the chara£lers d^ to d» tou 
Tcribed, eflablifh the identity of this mineral with the pUite 
of Saxony,% 

7'he cryffels found in Auvergn^ are i^re perfe0 than ihofe The external 
of Scheeah^; they eithibit no allerattbOs end the purity of 
their form^removes all doubtpf thete being any nepeffity to leave no doubt 

cl>rtlliufab^cpaiaiiew,Tji«j«(. 

Saxony* 

" Arwiyfi/i fnf !4t Drappitr^ 


The pirite of France, feparated carefully from its bed, and ^naiyfii of the 
reduceci to a fine powder, is attacked and difcolourcd by 
riatic acid. This acid difTolves the oxide of iron, the colour-r 
ing principle, and a portion of thealumine: but as it leaves a 
punfiderable refidue, on which it appears to have no atilion, 

M> Drappier thought thp method of analyiis fliould be changed: 
he then took 100 parts of this fobfiance, aifU kept it at a red One hundred 
heat in a crucible of platina for half an hourj after it ^ 

cooled, there was a lofs of feven parts. The remaining 93 The remainder 
parts were heated in the crucible for three quarters of an hour, fufed with por- 
With three times their weight of caiiOic pplaflj, purified by add? 

alcohol. The fufed mafs, detached from the crucible by dif- 
tilled water, diflblved entirely in muriatic acid. The fulution The foluuon 
evaporated almofl to drynefs, and then dilnted with a frefh jvaporated^nd 
quantity of water, let fall a white precipitate, having all the water d^'ofits 
4^’hara^ers of filex. This precipitate waflied carefully apd 4® parts picci- 
well dried, formed 0,46 of the fubflance fubmitled ^o expe* 
riment. 

The remainder of the muriatic folulion was decompofed by The refidue 
cauflic potafh. It immedtaiely formed a precipitate, 
foon ditTolved again in the excels of alkali, with the excep- leaves zf parte 
tion of 2| parts of oxide of iron. fr®® o**<te* 

The alkaline folution falurated by an acid, depofited 42 The aUcalbe fa- 
parts of an earth, which had all the properties of alumine. All 1“*“*" f»r“raied 
ihefe precipitates, before they were weigiied, were waflied pofits 4 z parte 
carefully, and healed to rednefs in a crucible of platina. alumine, 
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ON HIE PIRITE or FBANCE. 

Jmlj/fis of (hi Pirites of France compared,with that tf Sa^onj 

Plrit? of Saxony 

Pirite ijf Ttinti, ‘ai^yib^ by K3a^'ra(ll* > - 


Ana?)(is t^bu* 


SiIfx - » • » 
Aluniine - - - 
O^ide of iron 
Lofs by calcinaiidn 

- - - • 


46,00 

42|06 

2,50 

7,00 

2,50 

imoo 


2^,50 

e,7i? 


roo, 


ko 


R-marlta on the trappier tluliks, on comparing hi* apat y fit^hh rt?dt 
dt/Tcrcnce of the ijrade . by M. Klaprolli, that it hmy be coiichmra, fafpofing 
f'orn there was no error in eijtJjer anhlySs)^ that oill^er the plfil*?'6f 

Saxony. J-'Miic e Is not the fame Aibfiance as that of Sfaxony, or that 

iniiicraU having the filme external.chafa^ers, and cfpecially 
(he lame form, may vary both in their chemical properties, 
and in the proportions of their conditoent principles. M, 
K'aproih f.iys that acids have no a£Uon on tlie pirite of Sax> 
oii\« that he fodtid much di^culty in operating oit it by pof> 
.I'h, and that, in order to feparate its parts, he Was obliged 
»<* treat it twice svith this alkali. The fame chemift appears 
noft to have found any water In this fubdance. This difter- 
ence, il is (tuc, may be explained, if it is confidCred tliat the 
pirite of Saxony contains more alUminc, and that it adheres to 
ll;c tongue*, while (hat of France has not this property, pfo- 
b.j!»!v on account of the water which il contains. 
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LxpcrimentSt Jiuivingt contrary to the /ljjlirtipn.t of lilorichinif 
that the Ftuwid of Teeth does not contain Fluoric Acid, Iti a 
Letter from Wm, Bk a n oe, Ffq, 


Ct ly Luffar on 
Auonc sciri ill 
animal fub* 
it-tllfCI, 


To Mr. NICHOLSON. 

SIK, 

Having feen in one of the lait numbers of the Annaks de 
Cldmivt an article Entitled, *' Lettre de Monlieur Gay-LulTac 
a Monlieur Berthollet, fur le prefence de Facide fluortque dans 
les fubflances aniniales,'^ &.C. I was furprUed to hnd that a 
cniill at Rome, of the name of Morichtni, had dtfeovered 

fluoric 



jIKamel of teeth. 

ljuoric ohitedl lo litne itt the enamel of human teeth. The 
^Ktfaordinaf^ fehilti of the^e refearcbes, induced me to repeat exift in the en- 
^thi^th ; %lit lieforc I mention the eiperimenfs fronii which I *“*^1 ®f teetli* 
])avc drawii’conclufiona different from Ihofe of the above- 
ihentiqned cheinyi, it may jperlfiaps be. proper to quote that 
part of Gay-LolBic's letter which relates to the prefent fub- 

jea: , 

** M, Morichihi faavttig <latk6hed foroe of the enamel fiom Q^bta^n ta 
butnan teel(i, Aippoied that it might l^r fome refemblance in 
.its cpmi^Uon to the.ebafnel 6f ihe.]l^£5jltet^lb ot' an efepliant, 

Ih tvhkijrvr;ni5r,i^^ bceaixon, he had rfeta'cbed fluoric acid; 
iie therefore fubjeCled it to analyhs, ahd perceived, to his 
^eat fatisfai^iorit that it c^blained a largd proportion of fluo- 
trip kcid« 

To render thele experiments more concluflve, he fubmil-Morichuii fays 
fed portions of the’ two fpecies of enamel, viz. that of the 
foffil, and human teeth, and likewife fluat of lime, to the artbtded fi UOt ic 
d£li6n of falphufic acid, and found that the lafl of thefe three 
lobHanpesylefded fluoric acid in the greafefl abundance, and teeth; 
that the enamel or foflil teeth yielded fornewhat more than 
that of human teeth; but IViorichini remaik*!, that this dif¬ 
ference is merely owing to the prefence of knimal matter in the 
(wo kinds of enamel, and tfiat the difengagernent of the acid 
from the fluat may be retarded, by adding a little gelatine to 
that fubflance, after it has been calcined, and then drying the 
compound. He moreover obferves that the vapours which and that tbr 
fulphnric acid difengaged from any of thefe three tubflanres, 
had the properly of afling on glafs, of depofiting a filiceous pours that cor- 
film on water, and olhei properties, which it is fcarcely ne-fi*-*^^* 
ceflary to mention. ^ 

According to Morichini’s experiments’, one hundred parts Component parts 
of the enamel of human teeth contain 30 parts or animal Tub- tjeth awording 
ilance, and 22 parts of fluat and phofphalc ot lime, with fomc to Morichini. 
niagnelia, aluroine, and carbonic acid. He has not yet been 
able lo feparate the fluoric and phofporic acids frtiin each other, 
but thinks that the proportion of the latter mull be extremely 
minute. M. Morichini has alfo obferved that the enamel of 
the fofljl teeth of the elephant differs from that of human teeth, 
in containing a fmaller proportion of animal fobflance and 
phofphoric acid; but he thinks that the phofphoric acid which 
ho found in the enamel of human teeth may have been derived > 

from 
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Moric^'i;i'i prQ« 
fetks to h«ve 
proved my faAt 
Ey repeated 
cy^iments* 


Ceneral remark! 
kjr Caj'LuflTae. 


The author’a 
expeiimcnts 
^ew the con¬ 
trary. 

Snimei of ht;- 
nun teeth was 
sgnitcd> pulver¬ 
ised) and fuh- 
je&eA to ful- 
phnrie acid* 
The fumes did 
pnt corrotle 


jlrnm % portion of llic bony part from which the enamel is (cr, 
parated with great dilticulty. fiat the moft tnterefiing an4 
unexpected refult is, that fluoric acid e:|ifls in animal 
fiances: a difeovery of the greateft importance^ Thefe ex¬ 
periments oppofe the prelent opinion concerning tlie .compofi- 
tion of enamel) for Mr. Hatchett in his anSly5s of tfafs fub- 
flance has only deleCled phofphate of lime. 

The refult of Mr. Hatchett's experimonfS) together wjth 
thofe which were fujbfcqueplly puhUlhed, by Mr. Jojjfe) in tbjs 
Annales de Chimie, *t'om XMH. rendered it neceflary for 
M* Motiphini to fubmit his opinion to accqr^tMO^efli'igalion, 
and after having made a numerous feries of ^periments on the 
fubjeCt) he obferveS) that be cannot entertain a doubt, tha^ 
the enamel of human teeth conflfts chiefly of fluat of hme» 

After fume r^fervatjops op the compo^tion of ivory* M. 
Gay'Luflfac concludes this part of h>s letter| by obferving that 
there is an iipmcnfe held laid open in that part of cbeoiifljry 
which relates to animal fubflances, if it were merely to fearctf 
for fluoric acid. Morichini has undertaken an inyefligation 
of the fuhrjeCjt: but fo mych remains to be dope, that the ex¬ 
ertions of niany clicmifls will be requifite." 

I ftiall now relate Tome experiments, which will fliew that 
fluoric acid does pot exifl i,n the enamel of hyman teeth, but 
that (his fubflance confifls chiefly of phofphate pflime, a$ 
originally Hated by Mr. Hatchett.* 

One hundred grains of the enamel of hurnap teeth, detached 
from what is ufually termed the bony part, but which appears 
to confifl of a fybflance of the nature of ivory, were kept for 
a few minutes in a red heal, and then pulverifed. The en¬ 
amel, thus reduced to powder, was put into a platina cruciblei 
in which a piece of a glafs rod was placed horizontally infuch 

a manner as to be about an inch and a half above the enamel. 

« - 

Half an ounce qf fulphuric acid was thep added, and the 
crucible being covered with a clean plylp of glafa, the heat of 
a lamp was applied, and diflillation carried on for half an 
liour. During theprocefs, white fufibcating fumes were ex¬ 
tricated; but on removing the glafs which clofed the top of 
tixR crucible, neither this, nor (he rod below it were in the 
lead afled upon; which certainly would have happened, ha^ 


any 


♦ Vide Phil, Tranf. 17^9, p. 328. 
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iiny fliiocic acid been prefent. Fi'ndinfj this, thereforCf to be ^. 

the cafe, I proceeded as follows;—Fifty grains of the fame 
««li^fnel were introdttced'Into a fmall glafs retort, and a little acid by a^ing 
niiTphnric aci^ being added, diRillation was carried on nearly 


todrynefs, but in fitcb a manner, that the gal'eous products tilling over mcr- 

inight be received'errar mercury. A finall quantity of fulphuric 

acid gas was difengaged, and what remained in the retort# 

contiited, as far as I could afeertain, of a mixture of fulphate 

of lime, phofplioric acid, and a fmall portion of fulphdr, 

ariiing irom a decoropofition of a fmall part of the fulphuric 

acid by ^Wanitgjd matter#. exiting in the enamel. 

X mve tiw Itonour to bq, . 



Your moft obedient fervanf. 


WILLIAM BRANDE. 

Arlington Street, 

Feb. IS, 1806, 


VIII. 

A Memoir on taking the Levels of the uhole Surface of France 
By P. S. Girard, Chief Engineer of Bridges and Jli"h- 
nxjys, &{c.* 

If the furface of the earth were formed by the revolution of 
a curve round its axis, it would be fufficient, in order to de¬ 
termine the refpe^tive pofilions of different poinls upon it, to 
meafure their diflances from the interfeclion of that furface 
made by the plane of the equator and any particular or af- 
fumed meridian. 

Thus geographers, confidering the earth as pcrfc61ly fphe- The method by 
rlcal, have determined the pohlion of any given place by the 
conjundion of two co-ordinates, one of which is the arc ofthe poficionof a 
Ihe meridian, comprifed between the place and the equator, 
and (he other an arc of (he circle parallel to (he equator, com- 
prifed between the place and any affigned meridian, 

• Journal dcs Mines, Vol. XVII, p. 297. 

As 
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^ * 

As Ihefo two co-ordinates interfei^ eaCh other al right angfes# 
it is apparent that the method of geographies, for determining 
the pofilion of any place on the earth, w the fame as 
which the pofition of a point on a plane Is commonly deter¬ 
mined. 

K n!)t cxift, on But this procefs, which would completelyjanfiver t|ie views 

the terreftrial fphere were regujar, ceafes 

earth’s furface. to be exa6l when the irregularities and protuberances are coa- 

tidered, with which the fur face of (his. fpherold is covered. 

This true pofi- The pofiiion of any place depends ip reality, ^cording t® 

In a Um ^ co-ordihate, which jj^uppdfed u» 

^ictilar to that be drawn perpendicular to the point of iq^rfed^n of the two 
amgned by geo- , 

graphersa ^ 

l iiis third co-ordinate ought to be taken vertically;over the 
place of which the pofition is to be determined, and its mea- 
fure reckoned from (he place itfelf to Us arrival at an imagi¬ 
nary furface, produced by the revolution of a known curve 
round the ums of the earth. 

The level of the But it is known, that if our globe were furrounded by a fluid 
!phoitMi*^fur- *na(»i all.other force being fuppdfedr'to be abfent but that of 
tjcc, from terreftrial gravity, the furface of this fluid mafs would be that 
whence to mea- gf g /'pherical folid, of which the mean furface of the fea, in 

lure ihofe per- .-in r r < 

peudiculars. its actual uatc, repreients a part; It appears toen convenient 
to choofe, for the third co-ordinate here mentioned, that por¬ 
tion of a vertical line pafling through any place, which is 
compiifed between that place and tho mean furface of the 
lea, luppofed to penetrate the globe and to be extended be-* 
nvalh the continent. 

This is ihebett, We have faid that tlie choice of this line would be convoni- 
•dy method*^^ reality, the polition of a point on the ter, 

. reftrial furface may be determined by adopting any other fyf- 

tem of co-ordinaics; for example, by fi.xing the putilion of 
this point, by three planes muluully interfefling at right angles; 
But it is the but, bcfide.s the advantage of greater fimplicity in the expref- 
h be^Jes g«n^^ circular co-ordinates, they have moreover, that qi 

rally adopted, being generally adopted; for the geographical charts, hither¬ 
to prepared, may be confidered as tiie projedlion of the cqq- 
The true pofi- tinents and iflands on the mean furface of the lea; fo that there 
detciTOined*by remains, in order to render geography perfe^, to add to 
anni-xitig its the latitude and longitude of all tho jjla^es ga ihe earth, the 

vertical 
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v'CTtical height they are devated above the furface 

nc^W. < its latitude and 

obj^fl'-of this mQnajMf is Ip itniicate the mcaps of deter- longitude, 
y^iiiing this vertical heigluh, by their particular application 
I he territory, of f'r^nep. wining thefc po¬ 

ll ia jfvident, tjitl all Jhe opef^tions neccITary for this 
nHijsjtioo, ipay be reduqed toa feries of levels made in deter«.p,*ncc* 
minale <^jfe£Uone, 

Nature itfelf haw ppiptpt) oiat thefedirections, by the lines 
Wf.bwfe Fiyefs, and Ihofe which 

lioyy mtoVji^, fttfm on^ l^e furfi^ of the earth. 

Thus, Fr]^e[u^g, divided into five principal bafons, by 
the RUiae, the Seine, the Loire, jthe Gironde, and the Rhone, rives of^Fiance 
—Ibe levels of tlie cqurfe of tjiefe rivers, from their fourccs, wouidjonn the 
or from their entrance into France, to their terminations io 
the oepan, would farm the fieft bafis of the work propofed to country. . 
be undertaken* , 

After having afeertained this -firR bafi? of the general ope- The levels of 
ration, Ihp Ipvels of the ftrearps by which the great rivers arc . 

fupplied, Ib^ld be next taken, and thefe ftreams ftrould be thoL gtcat riverv 
cunfidcred without any regard to thofe of the third order, by . 

which they aie ihetnfelves maintained. * 

At the fame time, the levels ot the rivers of the fecond 
rank, which fall into the two Teas, Ihould be taken; fuch anf. cond lank 
the Efcaut, the Somme, the Orne, the Vilaine, the Cbarente, taken at the f-iiTsc 

, . . .IT 10 ^''"® 

the Adour, the Heraulf, &c. -the firft. 

The declivities of the beds of th« fccondary rivers belngA'he icvch of 

known, thofe of the rivers of the third, fourlh, and fifth or^ll'irdViUrth, 

ders, &c. ftiould be dclerroined fucceifively, according to and fifth wd« i, 

fpcqial inftriitftion,s wbicji ftioold be gi.v.cn for this purpofe. taken* 

JBy thus claflijig the operations relative lo the general levels 

o.f France, and by arranging thei.r refults in order, as Uicy 

w'cre obtained, all (he data would be foon collcaed, which 

were neceflary for tr^'ing t^e elevation of its territory on a 

geographical chart already prepared* 

This tracing of .tl^c elevations would be offeaed, by joining 

all the points on one jovel ^y the fanio Une. France to b* e*- 

Thefc linen of level might be foppofed to be elevated per- fh® 

pendiculacly, nne abo.ve the othfr, by a determinate ipace, 

conformable lo the Icale of the chart on which they were on one level by 
' ■ the Mme ube. 

iraced. ,• • 

5 It 
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it is evidenti that thefe lines wQuId reprefent the border 
ot the coalis of the Tea, if it was fuppofed that its mean level 
Aiould be elevated fucceifii'ely td the lame heightbs whlchr' 
they reprefented. , 

Jth* h *bat M. Dapain Triel pre- 

©rattap^on ® phyficsl Chart, mentioned by M.°La€roiK» member 

plan. of the National Inflitdte, in his introdudion to Pinkerton’s 

Geography; a chart which, from the defed' of materials ne* 
ceHary for its conftrpCliOn, prefented tihly the^etch of a 
Work, the extent of which Would require fqr its neriedibh an 
union of means, which could not be at thaucdifm(i9 of any 
particular individual,* ^ ' 

The order has been pointed oat in which this work ought to 
be executed, and W'e (hall now exflmit^d hoW it Oitiuld bo 
performed. 

The aourfes of The bed of each of the great rivers mnft be divided into a 
di-"* number of portions, and ^ch portion flionld be Ie« 

\ided into por- veiled by obfervers, who thould operate at the lame time, 
tions, and the Thefe obfervers (bould place accounts of their mierations 
taken by obfer- at ^^ch extremity of the portions of the batons with which they 
mrs at the fame vverc charged ; and as the levels of the fecondary rivcrs'thoald 
be conne£ied with thofe of tlic principal rivers, it w'ould be 
necelTary allo to place accounts of the operations at the mouth 
of each of the influent flreams. 

The levels fliould be taken on the banks of the rivers, with¬ 
out any regard to the furlace of the water. If it were thought 
ufeful to determine the declivity of this fuiface, it would be 
eafy to afeertain it, by levels taken at the fame time with the 
others, at certain difiances from each other. 

The lefults to Wlten the different obfervers have completed their refpec- 
be collefted into obfervatloiis, tlie refults mull be collc^ed, to form the 
temi feries of levels of one of the beds. And in the lame manner 

the levels of aH (he rell Ihould be obtained. 

After this, a general fyfiem ihould be formed from thofe 
particular levels, byconnefling together the different beds, 
by operations direfled from one to the other, according to 
thofe lines which would a^rd the greatefi facility. 

* Compare thii with Mr. Churctuli's plan, at p. 224 of ouf 
jyih. VoU~T. 


There 
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'^ereonly ramMQs to 4oion»ine to what agents Govern* 

^ iheiit (hould entrap the of the general levelling 

«|f Fiance, in order to Ii^ve it executed with the greatefl ex- 
/s^tnefs, fpeed, and economy. 

The engineers of Biidg6**ttnd highways, already placed in Theeagloeertaf 
the diflfefent departments^. Where this operation Ihould be per- ijhwlyrwnld 
formOd, aro evidently the only'pOifons to whom it could beb« the moft pro- 
confided, fo as to falftl lfeefe three conditions. Empfoyin dS 

In the exec^tiop of ali proje^s ytdative to the ella- work/ 
bhtoOot of /commitidiai^^k by^ 4^ or by water, require, 
tbat |lm ^<6v||jon4i| tdiroogh which the 

wffirkl ibould'^bnxilr^etl# (Hpuld, be known. The theory and 
pra3^ of levelling form an eHential part of the infiru^ion 
given to the. engineers, of bri%l» and highways; and greater 
reliance may be placed on the exaCtnefs of the refults which 
they roight famith, becauie the urn of the inftruments necef- 
fary ^ ibis operation, is more fismtliar to them. 

On the othmr hand, there are none of thofe engineers who 
could not dedicate fome days of the fummer to taking the 
levels of that portion of foch great rivers,, or ftreami, as fhall 
traverfe his diftrid; and as it is eafy to take the levels of four 
or five kilometres (about three Englilh miles) each day, efpe- 
cially when the line to be levelled is previoufly determined by 
the direflion of the river or current of water, it is certain, that 
the engineers of the bridges and highways might colledl, in a 
very (hort period, very minutely detailed materials for a phy^ 

Heal chart o£ France. 


Lafily, thefe materials would be collected by them with the They couM per- 
Icaft poflible expence, becaufe Government would 
have to fupporl the cod of extraordinary journics, nor the nation. 
purchaTe of indruments, as the engineers are already, by the 
very nature of thmr employments, difperfed over the feveral 
didrifts where it would be neceffary to operate, and are, at 
the fame time, provided with the different indruments re¬ 
quired for this pnrpofe. 

It may alfo be added, that the taking the general levels pfSt wouU tend 
Fimnce appears to be, with the more propriety, a work 
fhould be performed by the engineers of bridges and: high- have it eiefted. 
ways, as they would tm the fird to profit by this operation in 
patting their projefls into execution. 

Voi.. Xin,— MaXcb, 1606 . X Soppoff 
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Sappofe then that the engin^rs of bridges and highways 
were charged with the performiwcc of Ihii work, let us con-^' 
fider how, after fome years, the exa^lnefa of the refuhv 
wiiich they had collefled, could be fuflScientlydrcertauied. 

Let us take, for example, the bed of the Loire, whofe 
courfe is of great extent. 

The chief eugineprs of the departments of the Upper Loire, 
of the Loire, of the Saone and Loire, of the Nievre, of the 
Loiret, of the Loire and Cher, of the Indre and Loire, of the 
Mayenne and Loire, and of the Lower Loired w^ld be or* 
dered to furniAi, during the year, the levels or that part of 
the courfc of the Loire which traverferf * th4ili^'^i^^pe€tive de¬ 
partments. 

According to the new organiasation of the fervice of bridges 
and highways, thefe nine departments require twenty-two en¬ 
gineers, in the ditlrift of each of whom would be found a 
portion of the work to be performed. 

The total extent of the Loire is about ninety muriameiers 
(about 550 miles), which being divided among twenty-two 
obfervers, would give to each of them little more than forty 
kilometers (about twenty-five miles) of levels to execute. 
Levels of the There is reafon to believe, from experience, that the twenty- 
taken by^Uic*M engineers employed on the courfe of the river, would 
engineers in thatiinidi, in lefs thaii one feafon, the levels of the whole river. 

Ihing may be affirmed of the engineers placed in 
the departments traverfed by the Rhine, the Seine, the Gi¬ 
ronde, and the Rhone. It appears then beyond a doubt, that, 
at the end of the fird year, the thief part of this ph) fical chart 
could be completed, to which the farther details might be af¬ 
terwards added. 


Whatever care may be bellowed in taking levels, their ve¬ 
rification is always an ufeful operation. Titat of the general 
levels of Franc<c might be made as often, and in whatever cir- 
Lcvcls of cumdances it (hould be judged necetfaryk It would be fulli- 
takcn'^’inlght direct tlie newly appointed engineers 

afterwards veri- to repeat. In the departments to which they might be lent, 
obfcrvations of tlieir predeceffors; whiefh, befides the ad- 
n«rs. ' vantage of confirming or corre^tng the refults already ob¬ 

tained,‘Would give an opportunity to the new engineers ©f 
acijwiring, in perlon, a knowledge of the elevatioil of thdiv 
rcfpeflive diftrifls m relief# 

T:.e 
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The facility and promp^tade with which the engineers' ^ 

* Uridgea and highways might execute this work, will be ap^ 
parent, if it be rcoollefied that, at the time when the major 
part of (he great roads in France were formed, and when a 
general* fyftem ofatnlernal communications was defired to be 
cfiabliflied, M. de Trudaine, atBfled by M. Perronnet, caufed 
plans to be taken of all the principal roads, from their com¬ 
mencement (u the frontiers. There was joined to the plan 
of the road .properly fo called, that of fhe country bordering 
on it, td^ th^ ditiance of three or four hundred yards at each 
fide { a work which evidently required more time than fimply 
taking the iev^ 'of a determined dine, fueb as we propofe; 
and yet the engineers of bridges and highways, or their pu¬ 
pils, employed in taking thiofe itinerary plans, completed from 
five to fix leagues of them each month. 

The general utility of the operation, of which a tketch is Geological ops- 
here given, will fooper or later determine fome of the nations 
of Europe to undertake it. France, pn wbofe territory has France, urged 
been lately executed fome of the fineft geological operations 
which were ever performed, and where, for the firfi time, a^^ork} 
tyftem of univerfal meafure has been efiablithed on an inva¬ 
riable bafis, feems to be particularly called on. to give, on 
this occafion, the firft example of a work, which, by com- would 
pleting the natural geography of countries, will furnilh new tut^rgeography" 
laAs to geology, and to thofe different parts of natural hifiory of countries, 
which depend on it. 


IX. 


Objenations and Experiments on the Compo/tiion of frw/cr, and 
ether Eletnentary Dadnaet. Bp H. B. K. 


SIR, 


To Mr. NICHOLSON. 


As two papers have appeared in yottr Journal, both of 
which militate againfi the refultof my experiment, and as Mr. 
Accum.has.been concerned in one of them, I therefore think 
ilincanahenton me (o anfwer them. 

R 9. 
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The gafet ob> 
tained from 
water by galvan< 
ifm» fmelied of 
nitrous gai after 
exploflon, and 
gave nitre with 
pota/b* 


Oa Pacchioni 
and RifFant's 
experiments. 


Againft the 
doftrine of the 
rompofition of 
water: it it 
urged that the 
gaKt obtained in 
galvanifm vaiy 
from difierent 
caufes. 


COMPOSITION OP WATER, &C.‘ 

I was glad to fee my experiiiHmts in your Journal, as it has 
fo extenfive a circulation. I fliall now give you the analyti¬ 
cal part to confirm my former experiments; as by them IjMd. 
1 hope, given ftrong evidence, that acids are necetTary m 
forming gafes. Having colledted a great quantity of the gafes 
produced by the galvanic pile, 1 introduced them into a flrong 
glafs tube, clofed at one end, the other end I afterwards 
clofed, having previoufiy introduced to the gafes a fmali quan¬ 
tity of afolutionof (wtafh; through this tube the eledricfj^k 
was made to pafs^ it having fmali openings to adAiit wires 
of communication. Upon their combuftion, ilie fmell of tlic 
nitrous acid vapour appeared, both from its.c^ur and fmeU; 
and the tube being moved up and down, fo as tq allow the 
vapour and the folution of potafh to come in conta^; the. fa- 
lution being examined Tome fhort time after, it gave evident 
and une€|uivocal figns of the nitrate of potafh, 

I fee in your Journal, Mr. Rifiant’s experiments, in anfwer 
to Mr. Pacchiani*s paper. Indeed, in reading Mr. V.*s ex¬ 
periments, nothing could appear more vague and wild than 
that water, by having oxigen, the fuppofed acidifying princi¬ 
ple, taken from it, fhould become a flrong mineral acid. Mr. 
Rifl'ant’s feconcl experiment diredly contradifts my experi¬ 
ment, on the fuppofltion that water is a compound body; but 
if examined upon my fuppofltion, that the acids are neceflary 
in forming the gafes, and that the water is only neceflary in 
forming the water of compolilion, I hope 1 (hall be able Iq 
prove that his experiment confirms my opinion. There were 
very little of gafes forined by this experiment, and the wires 
were very much calcined: now this calcination was from the 
acid, or acids, I proved by repeating the very fame experi¬ 
ments; but only tnftead of diftilled water, 1 ufed a folution 
of potafh, and inflead of the wires being calcined, they were 
not fenflbly a£led upon, and the potafh became nitrated.— 
Now, Mr. Nicholfon, 1 (ferioufly and ardently) call upon, 
your numerous readers to perform this experiment, wiiich 
1 think mufl be deciflve. 

1 can but fmlle at the French cliemifls, in making the pro¬ 
portion of the gafes fo exactly to tally with their opinion of 
the compofltion of water; but £ have in my experiments found 
very diflurent refuits; the kind of gates depending a good dei^l 
upon the wires ufed, the different metals, their length, and 

Uie r 
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t^ieXliAiixent liquors betvireen the plates of the pilej ell of 
which had a fenfible eflIeS upon the gates, both upon the 
’ ^autity produced, and their kind; the calcinable wires when 
^>’iong productn||; the moti inflammable kinds, and the lefs calci¬ 
nable metals the more of the oxigen kind, and the. longer the 
wires the more in Volume were the gafes. 

Mr. Northmore, in your Journal, endeavours to prove the Remarki on 
formation of the nitric acid from the coropreflion of gafes.—- North- 
Upon iovefligation, his experiments will, 1 think, be found meats. ^ 
very'vnjgue and incdncluflve: tliat gafes'from active compref- 
flon wiM produce both heat and water, has been bng known. 

The flril exper^ent was in condenfing hidrogen, oxigen and 
nitrogen gafes, two pints of each. He&ys. they produced 
*' white floating vapours, probably the gafeous oxide;” but 
in experiment the feventh, be obferves, ** the hydrogen pro¬ 
duced white clouds at flril, quart ammonia.” $o without any 
chemical examination of thefe white clouds, they are at firft 
fu'ppofed to be the galeous oxide, and afterwards ammonia, 
jufl according as his theory dictates to him. In the fifth ex¬ 
periment. he fays, ” and the refult was only a fmell of ga- 
i'eous oxide of nitrogen, a few yellowifh fumes.” Here then 
the gafeous oxide produces a yellowifli colour, though in the 
flril experiment it was a white colour. 

The acid produced was, from the fame vague opinion, flip- 
pofed to be the nitric; but this he endeavours to examine in 
the next experiment; flril by a good tefl, in expoflng it to 
lime water; and he lays, Some yellow particles were feen 
floating upon the lime water; thefe particles probably arofe 
from the refinous fubllance ufed in fallening on the cap of the 
receives being diflblved by the nitrotls gas formed during con- 
denfation. Here then was the lime water aflfeflled. I fay 
with confidence, tbele floccuii in the lime water were from 
the carbonic acid produced, and why they appeared yellow 
was from their being feen through the gafes, being clouded 
with an orange colottr, which, as he obferves, they put on 
when they were condenfed. 

That acids are neceflary in forming oxigen gas, 1 hope ap¬ 
pears very clear from my experiments; therefore when it forms 
combullion with inflammable bodies, it is rational to fuppofls 
that an acid will appear upon its decompofltion. If the com- 
builion is aftivc, as in the French experiments in condmflng 

oxigen * 
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oxig^fi and hidrogcn gafes, the heat produced is ib 
as to make ah explofion of the gkfesj but if a flow combur<* 
tion» it will leave the oxigenized acid in a gafeous flate» as' 
carbonic acid gasi which, t fupjjolei was ihe, cafe in Mr/' 
Northmore's experiments. His next experiment of examin¬ 
ing the acid : He comprefled the gafes upofl two fcrii^Ies of 
the folatibn of poiafli; be fays, •* there was Icarce enough 
acidity to tinge the edge of the tefl paper; of courfe, I could 
not e^ed the formation of the nitrate of polalb/' Pat always 
to alQgn fome realbn for (he failure, he fays ** This quantity 
(of gafes) was hardly fuificient for the receiver's capacity 
botihere was the fame quantity in this experijjl^t as in the 
others; nay,-in the next experiment (the flxth) there was 
identically the /bfM quantity und in the fame praperthns ; and 
in this flflh Ckpefirn'enti he found fo little acid, as he fays, 
** Scarce enough acidity to tinge the edge of the tefl paper; 
of courfe I could not the formation of the nitrate of 

potolh.'* Now upon the fuppofllfon ttiat the carbonic acid 
was. formed, k would unite with the poiafli, and therefore 
tile inixture would be lefs futuraied with it: But if the acid 
vrasfo (Irong as hefpeaks of in the (ixtii experiment, from the 
Very fame procefs, as he fays, *< WHidi moiflurc wa.s ftrongly 
acid to (he tafte, coloured litmus, and when very much di¬ 
luted with water, aded upon fiiver.” Now if Mr, Northmore 
will conAih the writings of rljcmifls, (Dr. Black's ledurcs, for 
inflance); in Vol. 11, the dodor fays, ** that the nitric acid 
requires a little water to reduce it to the flrecgth of aqua for/ 
tis; in order to a£t upon fliveri therefore, in this experiment, 
the acid mud have been in the concentrated date of the nitric 
acid, as it required water to be diluted to make it ad upon 
filver s but probably Mr. N. does not know that water im¬ 
pregnated with hidrogen gas will colour fliver; which I fop* 
pofe to have been the cafe here. 

This reafoning niuft appear to be mod extraordinary: this 
vad quantity of nitric acid produced was even to penetrate 
into the cap of the receiver; but very unfortunately for this 
fuppofltioiii chemkts arc of opinion that acids will not dif- 
foive refln!s. Mr. Hatchett has promoted their operation upon 
each other by uflng the drong nitric acid; but this was a dilli- 
cult and tedious procefs, not doritig the tranfitory adirni of a 
little tim'e, by compreflUon^ and wh<ne the re^n ^s fo con4 

ccalcd: 
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cea\d jnTo (hat the acid could not get to upon it,' being Remarki on 

placed within the cap of the receiver j therefore the finall f*®'****. 

• - • _ 1 ,. more s expeu* 

quantity ot weak acid formed in Mr. N.’s experiment could meots. 

< 'not ralionally.be fuppofed to have penetrated to h, even if it 
was in a high concentrated date} but it mud have been much 
diluted*with waicT, as there was water alfo produced in this 
experiment: Alfo, If it was in (his high concentrated date, 
and in that abundance as to enter into all the crevices, it 
would ealily have been detefted, and hi^ fifth experiment was 
for thispurpofe, but it failed ; he could find no nitrous acid. 

In experiment the fevenlh, hi fuppofed he had formed am* 
monia, and hfu fays in this very experiment, ** Some va|»iur 
was generated, which was, as ufual, drongly acid.'' How 
comes it that this acid, which was fuppofod to find out the 
refin, fo perfectly concealed, could not find out the ammonia, 
which was formed along with it in the procefs, and fo univer* 
falljr difperfed as to ibrm white clouds. 

Tlie third experiment: “ Two pints of carbonic acid and 
two of hydrogen was fubjcAed to condenfation. The refult 
was a watery vapour, and a gas of rather offenfive finell.” 

This compretTed gas I found to be fimilar to Mr. Cruikfhanks's 
gafeous oxide of carbon fronFthe acid air and the phlogiilic 
air faturating each other. 

Mr. Northmore apologifes for giving thefc experimenls 

until he had brought them to a greater degree of perfefition,'* 
but at the conclufion he alfo fays, Befides the above, 1 have 
made various other experiments with difiereht gafes, &c.^' 

But as he fays nothing more of (hefe iinpcrfeB eiperimentSt there 
are no hopes of his correcting them; he appears to have ex* 
hauded his refcarch, and we have feen with what fiiccefs. 

There appears fuch an ardent defire to fupportthe Lavoifierian 
theory: but if it has always failed from the experiments of 
Lavoifier himfelf, Mr. Cavendifli and others, 1 am afraid we 
have little to expefit from thefo new fupporters. 1 might make 
many other obfervatlons, but thefe will, I prefume, be 
(bought enough. 

It will be expefiled in contradifiling Mr. N.'s experiments Experiments of 
I fliould make fome of ray own; I muft own my apparatus 
was not fo good as his; yet I hope fufficient to prove my 
’‘Opinions. I had the barrel of a targe blunderbufs, and (lop* 

^ned its priming hole, and having filled it eiUier with fand or • 

difoUed 
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diAilled water, I then tied talts mouth a bladder ^ith 
the different gafes I wanted to comprefa. Upon pouring out 
the &nd or water into the bladder, the gafea entered the bar¬ 
rel, and then having a drong iron ram-rod made perfectly' 
air-tight, it was forced down upon the gafes by a long 
iron lever, by which means 1 was capable making a flrongcr 
condenfation than reducing them to one fifth of the volume. 
They gave out The refults of tbefe experiments were, that all the different 
heat and nuift- gafes, by being comp/effed, gave out heat and moifiare; The 
hydrogen gas, the greated proportion of moidure to its fpe- 
Oxigen and by- cific gravity. That when olligen and hydrogen gafes were 
Mid^” comprefled, there was an acid which produced flocculi in 

lime water; and that nitrogen gas was not neceffary to the 
production of the acid, but. rather retarded its production. 
The nitrogen gas obtained by the nitric acid and animal fub- 
dances ought not to be ufed in thefe experiments, as it is 
partly acid of itfelf; but the nitrogen of the atinofphere ought 
to be made ufe of, being previouily paffed through lime 
water. 

Mr. Nicholfon, 1 have condenfud this communication as 
much as po/Hble, in order that it might not occupy too much 
room in your Journal. 1 am * 

Your’s, &c, 

H. B. K. 

London, February, 13, 1306. 
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On ike Cmfirufiion qf the Sails of Ships and Vcjfds, By Ma l- 
coLM Cowan, fl/lf. Captain in the Hoyai Nary. 


The fails of 
ihipt bate been 
long without 
improvement. 


It appears from the condruCtioii of the fails of (hips and 
veflels, belonging to every nation, that it is a fubjeCt no ene 
has hitherto taken much pains to invedigate; but the maritime 
world have been content to ufe them, as they found them, 
every one followirg the beaten track of his predeceflbrs, 
witliout examination. 


’• ExtraAcd from an effay, by the author, who has letters pa¬ 
tent for the f^s. 


That. 



SAILS OF SHXFS. 



That tfte fails of fhips have been hitherto fo conftrodled by 
all European nations, fo as to be only managed with great 
labour and danger; and that when managed with the greateft 
■^'Ikill, they are' very far from being of that utility which they 
ought to^ioHefs, arid are capable of having, is inconteftible. 

Ships are driven on fhore every winter, which might, with They areworkeJ 
proper fails, have efcaped every danger. The lofs of one 
fail, in many htuations, is followed by the inevitable lofs of 
the fliip and crew. Sails are often fpht in hauling up to 
reef, and it may be necei&ry to reef a fail that is worn, to 
preferve it from fpUtting; herice the neceflily of the fails being 
condru^ed to reief without darting tack or ftieet. 

Many drips have been lod by not having time, or drid, to 
haul their courfes up, to reef them on the yard, by which 
they rilk their fplitting; a circumdance which alone mudcon> 
vince the fcamen of the utility of having fails that can be 
reefed without taking their effedt off the thip. 

Many dangers may be avoided, by carrying fail with fafety 
to the mads and yards. A Ihip can carry top gallant fails 
that reef at the fool, with fafety, when other fliips mud furl 
theirs ; an evident advantage in many iitualions. 

The top fails of (hips, with one or two reefs at the foot, can Advantarcsof 
be reeted in a minute by one leainan at each lower yard arm, the 

while they remain fet with the top gallant fails over them, by foot inftead of 
only fettling the hallyards; by which a (Iiip in fqually ***'^*“‘** 
wealher, on many occadoiis, would have a great advantage, 
particularly in chace, &c. or when caught by a fudden fliift 
of wind on a lee (hore, or obliged to haul fuddenly to the 
wind from failing large. 

The facility with which fails that reef at the foot, can at all 
times be managed, would enable diips to make quicker voy- 
' ages, and prevent them often, when weakly nianned, from 
detaining fleets; by the diificulty and danger of carrying 
fail, being entirely removed, mud enable merchant fliips to 
be navigated with fewer hands, which would be a confider- 
able faving of expence, and a great advantage in time of war 
in particular, when men are fo fcarce. 

If the fails were made with horizonlal cloths and (earns. The fetms ought 
tlie fails would (land belter, particularly in a gale of wind ; horwonwl. 
as the drongeft direction of the cloths and featns would be 

Pppofed to the greated fpree of the wind, which a^lshoriaon- 

tally ; 
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< fiber advan- 
:j;cs IroiTj ini- 
wuivementi in 
&c. 


iallv ; and Aiouicl the fail fplit in that direction, it^’Ould filll 
remain f’uH, and be Icfs liable to blow away altogether, rvhich 
is generally the cafe when a fail fpiits in a vertical diredlion. 
Storm flay fills fetpurpofely w'ith the cloths herissontal, have 
proved this beyond a doubt. 

Many feamen are loft every winter, by. falling overboard 
from the yards while reefniir the fails, as it is more dangerous 
and requires longer time lu perform in a gale of wdud, than 
lurling the fails, which is not fo often nccelfary as reeflng. 

Ships may fomeiinics avoid a lee fhorc, by carrying a timely 
prefsof Ikilc and when in that perilous fltuation, in a gale of 
wind, the fulety of the fliip may folely depend on the fails 
being kept fetj though it may be neceflary to reduce them, 
either to lave them, or eafe the fliip. The common fails 
require to be hauled up, to be reefed, at the rilk of fplitting 
them, at a lime perhaps, when the fliip is in imminent danger, 
from the want of fea room ; and the beft feamen of the crew 
mufl be font on tiie yards .when they poffibly may be much 
wanted on deck. 


Whole fleets are often caught by a fudden fliift of wind, of 
a lec fliorc, thrown into coni'ufion, and obliged immediately 
to reef their fails, at the fame lime the lliips may require the 
whole of their crews on deck, to attend the working of the 
fhip, to keep clear of each other; particularly when it 
happens in the night time, with the wind fqually'^nd vari¬ 
able. , 

When fliips from foreign voyages, enter the Englifh or 
Irilb channels, in the winter time, when (he days are fliort, 
and the nights long, with weak or dilabled crews, or men 
not accuftomed to cold or froft, fuch as Lafears, Negroes, &c. 
it is with the greateft ditlicully they can be prevailed on to 
go aloft; but (hould tliey get on a Ice fliorc, which all fliips 
are liable to, and with a kelplefs crew, nothing can exceed 
(he horror of their fltuation, fhuuld they not be able to pro¬ 
portion their fail to the wind in time to fave the fliip. 

N.ival improve- To facilitate the working of fliips, by the moll approved 
fronts are of means, is an objefl of greater confequence to a maritime 
4 -;ctothc thtc. nation than many arc aware of, even in a commercial point 
of view'. The little alteration that ha^been made in (hipping 
Ibr many years paft, (hews with w'hat ihdiffe«!|ice attempts 
tmprcvemenis have been r^rdedj many of which have 
. heSJJ. 
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beenStried, proved, and neglected, while others have failed 
from the unavoidable expence, necellarily attendbig all ex- 
periiJjCinls on a large fcale, which require repetitions to bring 
to pcnetlion^ or firom partial intere/ls or prejudices, being 
oppo(< J with fucxrcfs (which not unfrequently happens) to 
impr^jveftients of ^neral advantage. And many arc apt to 
iupptjfe that particular arts and fciences are brought to the 
highefr degree of perfection they are capable of, though ex¬ 
perience every day convinces us to the cojitrary. 

The.largeH (hips might be much more eably navigated, if 
the improvements on capfterns, wincllalTes, blocks, hawfe- 
holes, &c. wc^e univerfally adopted from the great redu^ion 
of llie frr£liou. 

The following explanation will be eafily underflood by 
thole who are acquainted with the conflru^tion of a (hip. See 
Plate Vf. 

The courfes and top gallant fails are to be reefed from the 
deck, and the top falls by one man at each lower yard arm. 

A. The after* part of the fails. Defeription of 

B. A ftrong band on the after-part of the fails, fewed on at 
the upper part only, and roped at the lower part. 

C. The long clews of the courfe, formed by the bight of 
ii'.e leech rope and rope of the reef band with thimbles, leized 
in above the Jtack blocks, fur lafliing the lower clews to. 

D. The tacks and (lieets fitted to (he upper clews of the 
courfes with thimbles above the tack blocks. 

The buntlines, brought up through the thimbles H, on 
the foot ropes of the fails, and bent to the cringle* I, on the 
ropes of the reef bands. 

F. A'fmall rope or gafket, rove, occafionally as a reef line, 
ihrough eyelet holes, under the reef bands, and made fad to 
the middle fail, for confining the fail when reefed, in the ' 
wake of the reef bands, 

G. Thimbles in (bedews and egrings. 

K. Thimbles on the foot rope with the carings rove through 
'them. 

X,. The reef tackle pendants, paifing through thimbles tn 
the clews and leech of the top-fail, and brought up and bent 
to (he cringles above the upper reef band. 

M.' A boom tackle or burton booked to the reef pendants. 

The crow-foot legs (o the top gtdlant bontline. • 
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B. The reef bands are fewed by the upp«r par^<^o tlic 
after part of the fails, to prevent the rope from girting the 
fails, when the whole fail is fet. 

The rope of the reef band of the courfe, {s the fame fize; 
as the common foot rope, and the fool rope mnft: be in pro¬ 
portion to the rate of the fliip: for thb firft ratds* or 
4 inch; fecond rales third rates, 3 inch rope; as the 
quantity of fail below the reef band does not require fo ftrong 
a font rope, as whi^ the whole fail depended on it. 

The rope of the reef bands of the top fails, l^iOuld be 
fmaller than the leech ropes, as the foot of the fail will be 
confiderably ftrengthened, wlien reefed. 

Thefe fails are not fo heavy as the common ones; a 7 4 
gun (liip’s courfe is reduced in weight about 200lbs. as the 
points, bands, and eyelet holes of the old reefs arc not re¬ 
quired, nor any additional geer. 

Men of war will tind one reef at the foot of the lop fails, 
very ufeful in chace in fqually weather, oi when obliged to 
haul fuddenly on a wind, &c. 

Merchant (liips will only require two reefs in the top fails, 
as the fquarutl part of the fail is taken off, by rcedng at the 
foot inticad of the head, but more reefs may be added if 
neceffary. 

When the courfes are to be reefed, caft off the lower clews, 
riscrlng and* from the thiipbles in the upper clews, haul up the flack fail 
icttii.g the by the bunllines. and haul tort the reef line, one part at a 
lime, from the middle of the fail, towards the clews, zrvi 
make it faft round the upper clews, fo as to confine the lower 
clews. 

To fet the fail, reeve a few turns of the lafliing for the 
clews, and haul them down, overhauling the reef line, and 
buntlincs. 

To reef the top fails, fend a man up to each lower yard 
arm, fettle the ballyards, and haul the fail down by the reef 
tackles, and pafs the turns of the earings, through the 
thimbles in the earing cringles, and on the foot of the rope, 
and make them fall. Hoift the fail tort up, haul through the 
flack of the buntlines, and haul tort tire reef lines on each 
fide towards the clews, and make faff. 

The top gallant fails are reefed from the deck, by the clew 
lines, and a Angle buiUline with a crow^foet. 


The 
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The ^untUnes and reef line will confine the Aack fail, 
when reefed, clofe up the wake of the reef bands; and the 
buntlines will only require to be kept hand tort, as is ufual^ 
to prevent thtfm from chafing the -fail. 

The /lack fail pf the roof of the top fail, will be kept 
extended tort acrofs tlie foot, by the reef pendants palling 
through cringles in the leech. 

The ends of the clewlines may likewife pafs through cringles, 
in the leech of the top gallant fails if ne^flary. 

The fsef lines, if necelfary, may be in ibparate pieces, 
made faA in the middle and quarters of the (ail. 
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Experiments on condenfed Gafes. Bj / T. Nokthmore. 

To Mr. NICHOLSON, 

SIR, 

J[ NOW take the liberty of prefenting you with a con . £xprriinents oc 
.linuation of my experiments upon the condenfation of t|, 08 a‘»‘ 
gafeS) but ArA beg leave to make one obfervation, vjz. that 
the quantity of gas faid to be injected in each experiment, 
cannot (particularly in the preceding article) always be 
depended upon ; for its tendency to efcape is fo conftant and 
powerful, as frequently to elude every effort of mine to 
prevent it, and if it can And no other exit, it will foraetimes 
efcape by the Ade of the piAon of the forcing pump. In the 
preceding experiments 1 have endeavoured as much as poflible 
to obviate this evil, but not always with the fuccefs that I 
could wiA). 

Repeating the eighth experiment mentioned m my former Nitr\^ca zon- 
letter, (fee Vol, XII. p. 372-3 ) viz, the condenfation 
nitrogen upon lime *, in order to difeover the caufc of the nitra"/. 
lofs of colour in the nitrogen, I perceived that this arofe from 
its Axation, and a nitrate of lime was the refult. This ek- 
periment, on account of the elafticity of nitrogen previous 
ia its change of habitude, require^ fome caution ; for one 
•f my beA receivers, three-dghths of an inch thick, was 

► Your marginal note lays erfonoeufty lime^-^xaier. 
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ftlivered In pieces with a violent exploiion, afler I had it 
afide to fee (he eflfedt of time upon the compreflTed gas. 

Experiment 9. Upwards of a pint of nitrogen vt'as con'- 
denfed, and upon this I pumped one pint of gafeous oxide 
of carbon. The colour of the nitrogen was dgsOroyed; 
nitrous acid was formed; and upon colle^ing the liberated 
gafeous oxide, it burnt not unlike alcohol. The two gales 
together were at firft highly elaftic. 

From the facilify with which nitrogen becomes united 
and fixed in various bodies, and from its expanfivQ force ■ 
when liberated from that date, I know not whether I am 
fufficientiy warranted in fuggeding an opinion, that the 
explofivc force of various compounds may in a great mealure 
be attributed to the fudden liberation of this fixed gas. To 
this caulc I partly attribute the fulminating filver of Berthollet; 
the fulminating gold, and various nitrates; and the deto* 
nation which accompanies the decompofition of ammoniac 
by oxigenated muriatic acid gas. 

Esp. 10. Having been unfuccefsful in my endeavours to 
inflame pbofphorus by the compreflioh of atmofpheric air, 
(fee Exp. 4.) 1 now tried oxigen, but with little better effect. 
The il^torphorus appeared to be fomewhat difcolourcd, and 
1 thought had a tendency to liquify, as it does when put 
upon a heated plate of iron. Indeed I have no doubt that 
fome heat i« generated by the condenfation of air, lince the 
thermometer rifes upon external application to the receiver. * 

Exp. 11. Upon the cumprefiion of nearly two pints of 
oxigenated muriatic acid gas in a receiver two and a quarlei' 
cubic inches capacity, it fpeedify became converted into a 
yellow jinidf of fuch extreme volatility under the common 
prefiiiru uF the almofphere, that it infianlly evaporates upon 
opening the ferew of (he receiver. 1 need not add, that this 
fluid, fo highly concentrated, is of a moil infupportabre 
pungency. When almorpheric air was pumped into the 
empty receiver, it w'as fpeedily filled with denfe white fumes. 
There was a trifling refidue of a yellottrifti fubftance left after 
the evaporation, which probably arbfe from, a fmall portion of 
the oil and greafe iifed in the machine, mixed with fome 
of the concentrated gas; it yielded to fulpharic ether, and 


deftroyed vegetable colours. 
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Tifii gas is very injurious to the machine, and on that ac-^ 
count difficult to work. 

Exp. 12. Upon half a pint of oxigen viras injected one Oxigenafed mu- 
pint of oxigenated muriatic acid gas. The refult was » afl 
thicker fubfiance which did not fo foon evaporate, and a a thicker Auia. 
yellowilh mafs was left behind. 

Exp. 13. Upon half a pint of nitrogen was injected one Oxigenatrd mu., 
pint of oxy-muriaiic gas. The refult w'as a ftill thicker fub- 
fiance, and the yellow colour deeper, nor did it appear to 
a£i fo powerfully upon vegetable colours. Much of the 
greafe of the machine was carried down in both thele laft 
experiments, which formed part of the yellow reiidue, and 
yielded only to ether. 

Exp, 14. Having condenfed about a pint of carbonic acid. Receiver burfJ-, 
the receiver very unexpefledly burft with violence. This 
circumftance I attribute to the vicinity of the furnace, and 
1 mention it to guard plhers againft Handing too near a lire in 
thefe experiments; nor perhaps may it be ufolefs to add 
another precaution, that of uling goggles, or at lead a thick, 
plate of glafs when e.xamining the refults. 

1 now took a new receiver of three cubic inches of capa- Carbon'c 
city, and pumped iu one pint of carbonic acid, and “P®*! 
this rather more than a pint of oxigenated muriatic acid ga.s. 

The union produced a light fap>green colour, but no fluid, 
though as ufual the oil of the machine had retained enough 
efficacy to dellroy vegetable colouis. 

Exp. 15 . Upon rather more than a pint of hidrogen, which Oxigenatcvi n.u- 
was highly elaflic, were comprefled two pints of the oxige- on'liWoplni* 
nated muriatic gas. The refult was a light yeIlovv>green 
colour, and no fluid. Some fmoke or vapour feemed to iilUe 
out of the receiver upon turning the Ccrew, and the gas was 
highly deflru£tive of colouring matter. 

Exp. 16 . 1 now proceeded to the muriatic acid gas, and Muriatic acid 

Upon the condenfation of a fmall quantity of it, a beautiful 
green coloured fubdance adhered to the fide of the receiver, denfatiwu. 
which had all the qualities of muriatic aetd ; but upon a large 
quantity, four pints, being condenfed, the refult was a 
y^Ilowilh-green glutinous fubflance, which docs not evapo¬ 
rate, but is infiantly abforbed by a few drops of water ; it is 
of a highly pungent quality, being the effence of muriatic 
acid. As this gas eafiiy becomes fluid, there is little or r,o 

fl.fikly 
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den fed by pref> 


elafiicitys fo tliat any quantity may be condenfed' without 
danger. My method of collecting this, and other gafes 
which are abforbable by water, is by means of an exhaulied 
florence daflc (and in Tome cafes an empty bladder) conneAed 
by a (top*cock with the extremity of the retort. 

An idea here occurs to me, that the facility of'fixation 
which is the property of the coraprefled muriatic, oxy-muriatic, 
and fome other gafes, may be made of Tome utility to the 
arts, flnee by previeufly pouring in a little water, or other 
fluid into the receiver, an acid may be obtained of ahnofl any 
degree of concentration. '' 

Exp. 17. Having collected about a pint, and a half of 
fulphureous acid g^s, I proceeded to condenfe it in the three 
cubic inch receiver, but after a very few pumps the forcing 
piflon, became immoveable, being completely choked by the 
operation of the gas. A fufiicient quantity however had 
been comprefled to form vapour, and a thick flimy fluid of a 
dark yellow colour began to trickle down the fides of the 
receiver, which immediately evaporated with the moft fuf* 
focating odour upon the removal of the prefTure. This ex* 
periment corroborates the affirmation of Monge and Clouet, 
mentioned in Accuro's chemiflry,\ vol. I. p. 319. viz, that 
by extreme artificial cold, and a ftrong preflure exerted at 
tl)e fame lime, thely rendered fulphureous acid gas fluid. 
From the injury which this gas does to the machine, it wilt 
be very difficult to perform any experiments upon its eleCiive, 
attractions with the other gafes. 


I remain. Sir, 


Your obedient humble Servant, 
T. NORTHMORE. 

Devorifkke Street, Portland Place, 

Feb. 15, 1806. 
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0,H the ProbabiUfy that Muriatic Acid tJi courpofed qf Oxigen and 
Jlidrogen. In a Letter from Mr, J. Ma u t i ?r. 


To Mr. NICHOLSON, 


SIR. 


■ Late experiment's in galvanifm Iiave'furhiflied fufiicient FaAs induced m 
geounds to rufp'-‘i5l, that the muriatic acid is an oxide 
htdrogen. and 1 have been fomewhat (Ircngthened in this muriatic aud 
fuppoiilion by die well known fa^, that hidrogen ’ gas is rn»y be an oxide 
always liberated upon efTefting a folutinn of tin in muriatic 
acid: this phenomenon has been accounted for. by fuppofing 
the water which held the muriatic acid in folution to Be 
decompofed ; its oxigen feizing the metal which iliereby 
became difpofed to be taken up by the acid and the hidro¬ 
gen, the other conftituent part of the water being liberated 
under the form of gas; however plaufible this bypotheOs 
might feem, I did not think it perfedlly falisfafilory, for it 
the acid confided of oxigen and hidrogen. part of the oxigen 
might unite to the metal to fender it fit to be difiblved by (he 
remaining acid, and its hidrogen of courfe given out under 
the gafeous form, in this cafe no decompofilion of the w'atcr 
would take place, or at lead thefe phenomena might happen 
without that decompofition. To clear up thefe doubts I Expetiment. 

procured an earlhern tube into which was introduced fome 
* 8*“ dilengagea 

iron wire; the tube was made to traverle aturnace; to the fromdecripeta- 

one end was luted a bent lube, brought under the flielf of a j?** ftafalt by 

pneumatic trough, and to the other was adapted a tubulated w"a$ pS^o'irer 

retort, containing (bme muriate of foda carefully freed from janited iron. 

jits water of crydallization When I fuppofed the iron wire 

was fufficienlly ignited. 1 adufed fome denfe fuiphuric acid 

over the muriate of foda; as foon as (he atmofpheric air 

which the vefiel contained was nearly expelled, hidrogen gas 

was liberated from the other extremity of the tube in con- 

iiderable quantities, mixed however with a fmall portion of 

muriatic acid gas; after the operation had been (ufiered to go, 

on. fome time, the apparatus was taken to pieces. an*l 

cryftals of muriate of iron were found in the lube. Mav 

XIII.— March, 1806. S we 
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It It inferred 
that this came 
from the ac/di 


Fatal eflefts of 
the tout an of 
an oil cillern. 


Diin'nfions of 
the ciftein. 


Appearance of 

till: Oil* 


OM THE FOUL 'AI& OP OIL CISTEUNS. 

we not from this experiment be fufficienlly aathpriiy!^ to 
conclude, that muriatic acid ia compofed of oxigen and 
hidrogen, and that hidrogen gas is liberated in confcquence 
of part of the oxigen of the acid uniting to the metal to 
predifpofe it to unite to the remaining acid ? 

It is to be remarked, that the hidrogeo gas wras liberated 
in fuel) abundance as to do away every idea, that it might 
proceed from any water which the gas accidently held iti 
folution. 

Should you deem thefe obfervalions of fufficient value, 
an infertion of them in your valuable journal will greatly' 
oblige. 

Sir, ■ 

Your mod obedient, 

and mod humble Servant, 

J. MARTINT. 

L!ro",i'n C>'urt, 01(1 Br( ad Street, 

Jetr'uafjf 20, 180d. 


XIII. 

Subjiatire of a Memoir read before the Society qf Emulation, 
at Amicm, by Mcjfrs, Reynard and Facquer, on the 
Joul Mr qf Oil Cifierm *. 

ACHILLE POULAIN”, foap-maker at Amiens, 
and one of his workmen having been killed by the foul air 
of an oil cidern, into which the latter had fallen in an attempt 
to cleanfe it, and the former in endeavouring to fave the 
man*s life, Alelfrs. Reynard and Facquer were induced to 
make an analyds of the deleterious vapour which had cauferT" 
this melancholy accident. 

The cidern meafiired about twelve feet in every direction. 
Its mouth is fccured with a fmall cover which completely 
excludes the external air. 

Tiie vegetable oil, of which only a fmall quantity at a time 
had been depofited in this cidern, was thick, vircid, 'and even 
in fume places gelatinous, yielding a drong rancid effluvium. 

* Annales d« Chimie, Vol. LVI. 
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A* lighted candle on being let down Into the cidenij was 
indantiy cxtinguifhed. 

The furtace of lime-water, when included for a few 
minutes in tC broad vefTel, was Aightly tinged with priffflatic 
colours. 

To obtain the g&s for experiments, bottles filled with water 
were lowered into the cifierns, and emptied at various 
■ depths. 

On the gas obtained from about two feet below the mouth Obfervationi on 
•f the cillern, the following experiments were tried : ***' 

’ 1. A cylindrical veiTel being filled with the gas, kept in 

contact with lime-water, during fifteen days, with frequent 
fliaking, caufed a finall diminution in the bulk of the gas. 

2. The fame experiment repeated with ammoniac ofiered 
a fimilar refult. 

Thefe two experiments denote the prefence of carbonic 
acid gas. 

3. The gas remaining frbm the two former experiments, 
when put in contaft with liquid hydrogenated fulphuret of 
potafb, underwent an ablbrption of e^ht centimes; which 
muft have been oxigen. 

The gas taken within a foot of the bottom of the cifiern It contained 
afforded fimilar relulls, only the proportion of carbonic acid **‘^^""^ **‘^* 
gas was greater. That which remained after the effect of 
reagents was azote, as the following phenomena prove. 

1. A lighted candle was extinguifiied by imroerfion in the 
gas at the upper part of the cylindric vefiel; but it remain¬ 
ed burning if the veffel was previoufly opened for a few 
feconds. 

2. The vefiel when reverfed loft none of the gas contained 
in'it; and the light was extinguifiied when introduced. 

3. The luminous combuftion of phofphorus in oxigen gas 
(the formation of nitric acid with this gas and oxigen gas not 
having been tried) was confidered a pofitive proof of its 
nature. 

Tilts noxioas gas was found to contain. 

Upper Part, I.owcr. Rwt, Analyfii. 
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Chemical 
agency infuln- 
cicnt to dertrny 
the foul air. 

Mechanical 
means more ef- 
feftual. 

Deftruftivc ef- 
feAs of conhned 
air caufed by 
the prefence of 
azotic gas* 

Theory. 


animal matter. y 

The nature of this gas does not admit of purificatr6n by 
lime or ammonia. Thcfc indeed deflroy the carbonic acid, 
but have no influence on the azote. 

Mechanical means are the only methods by which any' con- 
fiderablc quantity of this air can be fpeedily removed; fuch 
as the firing of gun>powder, the ufe of ventilators, Slc. 

Thetefultof this analyfis is rather furprifing, as, inficad'df 
a fuperabundance of carbonic acid gas, which was fuppofed 
to be the caufe of the deftrudtive of this confined air, 

azotic gas has been found—a gas lighter than atmofphertc air. 

The theory of this refuU Teems to be, that the oil having 
deprived (he enclofcd ahr of its oxigen, leaves, only the azotit 
gas at liberty. 


XIV. 


Extract from aMenioirt hy Afejrs, Fourcrov and Vauque- 
LiN, on the 1‘itenomcna objervedin, andtlw Refults obtained 
from Animal AhittcTf ivhen acted upon by Alitric Acid. Head 
at the Nulional InjlUukt by A. Laug/eb.* 


Berthnllot’s 
experiments on 
azote. 


—repeated* 


Xhe exiflence of azote in animal fubflances has been de¬ 
termined by the experiments of M. Berthollet, and Ihedifenx 
gageraent of this principle, when treated with nitric acid, is 
among the most ufeful of modern difeoveries in cliemlftry. / 
Meflrs. Fourcroy and Vauquelin, on repeating thefe expe¬ 
riments on mufcular fibre, have added fume interefiing refults 
to this valuable fa£l. 


The following is a fummary of their experiments, and of 
the refults which they obtained. 

Iftrous acid with Sect, 1. A mixture of 150 grammes of mufcular fleflj,- 
mufcular fle/h equal quantity of nitric acid, at 3.2 degrees, and water, 

fame urtwnlc niRttrafs, and healed till it boiled gently, gave 96 

Acid. cubic inches of gas, containing nine-tenths of azote, and one- 


tenth of carbonic acid. 

The refidi^ The refidiium confiflcd of, 1, Matter vyhlch had not loft its 
original fibrous formation i 2, a yellowitli liquor; 3, a greafy 
liquor, and a fubilancc, of it yellow colour, which floated on the furface of 
greafy fubitanccr (fig liqQQf^ 


r 

Afier 


♦ Annaks de Chimit^ Vol. LVI. p. 37* 
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Aftec feparating the greafey and filtring the liquor^ the re¬ 
sidue was fubmitted to the following experitnenls. 

To boiling water it gave a yellow colour, and the properly 
of reddening vegetable blues: Alter wafhing in fcveral wa¬ 
ters, it continued to turn the colour, though it ceafed to give 
acidity# Wathing rendered its colour deeper than at firft; 
,and when diHufcd in a little water, it ilill reddened paper of 
tturnfol. 

Its^folulion in alcalis was of a deep blood colour. It was 


precipitated b) acids in yellow flakesn 

Tins matter Icels iat and pitciiy; has a rancid finell, and The fibrous 
very biller lalie. ^ 

The fulion and fwelling which it undergoes when placed on 
hot coals, the grealy vapour, and fetid colour, produced by 
this operation; the fmall quantity of coal wiiich it leaves, 
iliews its refeniblance to fat fubiunces, iiotwithAanding its 
acidity. 


Skct. 2. On a clofer invefligalion of the yellow matter, 
the following chara£leri/lics and pioperiies were obferved: 

It fo falurated alcalis as nearly to matk their properties.— itfaturates 
Its combinations with potafh and ammonia lathered like foap aUtalig, 
and water, and are not deefompofed by carbonic acid, but 
precipitated the folutions of mercury and lead in yellowifh 
win'tc flakes. 

'i'hc yellow matter decompofed alcallne carbonates, in the Decompofes ear- 
cold, with efFervelcence, and likewife the acetate of polafti, **°®“*®* ^ 
with the afliftance of water, and a gentle heal. 

. The authors of the memoir next made ufe of alcohol, and It >s a yellow 
found that the yellow matter was compofed of a fmall ^tian-“*^^”^ ^***^ 
Itty of fat, which was taken up by the alcoiioi; and of an 
acid, which, on account of its colour, they denominated 
j/elluw acid.** This acid, when deprived of its fat, which 
occafions an alteration in its properties, wai of a deeper co¬ 
lour, more readily reddened the paper of turnfol, did not 
melt in the fame manner as before, nor exhale (be fame rancid 
fmell, but fetid and ammoniaca! vapours. 

The yellow acid is difTolved in the fat, to which it com-The yellow U- 
municated acidity and rancidnefs. It combined with atnnfko- ®"'** 

oia, and deprived it of its fmoll; and'by diflillation it yielded lifting of axote, 
all the prodttfts of animal fubdanceS. Its conflituent princi- car- 

. pies, therefore, are azote, hydrogen, carbon, and okrgen; and ^ 
be placed among animal acids. 

I • 
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lExpcrlmeiits ou 
the nitiric acid 
wherein the 
tnufcular flfOi 
had heeit de- 
compofed. 


Sect. 3. The combinaticm of yellow acid and fall on being ' 
again fubtniUed to the a^ion of nitric acid» at a temperature 
of about 50 degrees, underwent no remarkable alteration.— 
Its colour changed from yellow to white; its fpecihc gravity 
was diminilhed, as was likewife its bulk; but without any 
motion or elTervefcence in the acid. J-jlue colours were 
deeply reddened by it; it diflblved, as before, in the ley'bf 
potafti, to which it communicated an orange-red colour, and- 
had an extremely acrjd tafle. The action of nitric acid upon 
this yellow matter feeras confined to giving it properties whicli 
make it approximate to an oily fiate, without defiroying its 
original acid character. 

Sect. 4. It was of importance that the nitric acid with 
which the mufcular flefli had been decompofed, fliQuId be ex¬ 
amined. Its yellow colour refembled that of the folotion of 
chromate of potafh. When faturated with carbonate of pot* 
afli, the liquor at firfi acquired an orange colour, afterwards 
it became turbid, and depofited a fmall quantity of orange* 
red powder. On diftillalion, this mixture afforded a clear 
liquid, void of colour, of a rancid (qis^A. c^oniaining a little 
ammonia, probably formed by ^e nitrihacid. What remained 
in the retort, was of a blackifh brown colour, but it w'as not 
farther examined. 

A colourlefs liquor, having the fame tafie and fmell, was 
afterwards obtained by difiillation of another portion of the 
nitric acid ufed in the decompofition of the mufcular flefb. ^ 
The liquor remaining in the retort became yellow by concen* 
fration, and its re-a€tion upon nitric acid was quickly per* 
ceived in a copious emifiion of red vapours. When reduced 
to 40 grammes, flaltifii cryfials were formed in a thick moUier* 
water, whofe tenacity was fimilac to that of the folution of 
gum. 

This mother-neater pofTefied an acid bitter taficf and on 
the addition of a little cauftic potafh, became of a blood-red 
colour: mixed with alcohol, it depofited a white flaky fedi- 
ment, which afterwards formed itfelf iolo.fine femi-tranf^renk 
grains, of a pleafant acid flavour. 

Five decigrammes of this fait, on being calcined/ left 21 
centigrammes of yellowifh very light refiduum, which efler* 
vefeed and were diflblved in nitric acid, and on being evapo¬ 
rated produced cryflals of (ulphate of liinn and nitrate of 
potafh. ^ 

T’-as 
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This Saline precipitatei obtained by means of alcoboT, 
was afcertatned to be a mixture of fulphatc of lime and acid¬ 
ulous oxalate of potath. 

The mothej'-water, after precipitation with alcohol, gave a 
fecond precipitate with lime-water, conhfting of oxalate of 
lime* After this double operation with alcohol and lime- 
wafer, the mother-water, on being gradually evaporated, be¬ 
came converted into the brown vifeid fyrup, of a bitter tafte, 
like that of walnut (hells. This being* mixed with a good 
quantity of alcohol, coagulated, and threw down a plentiful 
precipitate of white matter. This matter was very pure ma- 
late of lime, the alcohol having retained the yellow acrid fub- 
ilance. 

The learned authors of the ivemoir, of which we have Conclufiom. 
given this detailed extrady conclude firoiA the ta£ts above 
dated, 

1. That the mufcles contain potafh, lime, and fulphuric 
acid, or perhaps fulphur burned by nitric acid. 

2. That a portion of the mulcular hbre, or rather the cel¬ 
lular membrane w'ith which it is Enveloped, was converted by 
the a6lion of the nitric acid into oxalic acid and malic acid. 

The alcohol employed in the reparation of the malatc (»f 
lime, held in folution, 1, A fmatl portion of nitrate of lime; 

2, A very bitter red-brown matter, poflefling tl)e flavour of 
walnut rhinds, of which more will be (aid hereafter; 3. A fmall 
quantity of that detonating matter already found in indigo: it 
was in this cafe obtained by concentrating the alcoholic Iblii- 
tion, and feparating it by the addition of carbonate of polafli, 
in the form of granulated cryflals. Very inflammable, and very 
detonating. 

SxcT. 5. The importance of the refults obtained from the rmpnrunce of 
foregoing analyfis will be readily underflood; particularly if the foregoing j 
a comparifon be made of the knowledge hitherlo poflefled, ' 
with the exlenflve notions here opened to the view, of an 
objefl fo interefling in theconfequences which may be drawn 
from it, in the applications which may be made to the animal 
economy, and which, as will be (hewn, leaves fcarccly any 
thing more to be deflred. 

The difengagement of azotic gas, the formation of carbonic Dlfcnvcrles 
acidy of fat, of oxalic acid, and of a bitter fubflance, confti- 
tute the wbdc that was known refpefling the treatment offenow^nlhu 

animalfttttje^* 
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animal fuWiaiices by nitric aciiJj to thia is now 

covety, 1, Of a yellow inlipld matter^ of lillle folukility^ 

though acid( and which immediately fucceeds the fleihy fibres 

2, Of another yellow matter, biller, more foluble, and equally 

acid, wiiidh remains diflblved in the qilric liquor; 3, Of.an 

indanimablc, detonating fubliance, which Cs alfo retained in 

fuiution; 4| and laftly» of the formation of malic acid. „ 

It appears, and is the opinion of MeOrs. Foucproy fOdi, 

Vauqiielin, that the yellow and nearly inloluble maltec is 

firft degreq of change produced upon the mufeular fibres,it 

pad'es ijuiekly to the fecond degree of alteration and of acidity* 

wliofo produ<5t is the more folublo yellow matter; this, by A 

third degree of alteration is fucceeded by the inflammable de** 

tunating fidifiance, being the third and lafl terno of the dc» 

compofing action of nitric acid. The authors of this memoic 

altribufe the fuccefUve formation of thefe three compounds 

to the fublraflion of part of ibe azote, and of a more coufi* 

dcrable portion of the hydrogen: by this means the proportions 

of ilieir elements are changed* and there remains an e^fcefsof 

carbon and of oxigen, which produces the liate of fat and 

acidity already noticed. As to the proportion of the confti- 

fuent principles of thefe three compounds, it is a prqblecn 

of too remote a nature for its folution to be readily difeovered, 

Ae-Aitjr of the MefTrs. F. and V. examined if the acidity of the yellow 

yeliow fubftancefubflances might in any meafure arife from nitric acid; but, 

not caufed by g careful invefligalion, they were fatished that it was in 

nunc acid. » • j 

no degree prelent, 

foiwation of formation of oxalic and malic acids belongs to the 

ovalic and snaljc white mucous fcales of the cellular membrane. Comparative 
*'‘‘**’ experiments of the effects of nitric acid on the white mem¬ 

branaceous organs, which furniHied plenty of thefe acids, ^nd 
very little of the fat yellow matter, Jed Uie au.thors to tins 
conclufion. 

Sect. 6, A few infulated fa>^ls, which hitherto have 
* fcarcely appeared to be fufceptible of any ufeful application, 

feem to ufiite wjlth tbofe prefented by this analysis; end dio 
learned chemiftsi to whom we are indcblod for it» hav« nolip 
orniited to conned them with the other fa£ls. Such are tbofe 
which' are obtained by examining the bilious, concietions in 
certain animals; thofe in the gall-bladder, of the. ox, and ele¬ 
phant ; and the analogy which appears to exifl between bile. 
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the oolour of the flcin in perto abided with tbe jaundice* Analogy of the 
and aJfo their urine, and the yellow fabfiance treated of in 
this memoir. &c. 

New experiments made with a view to confirm thefe fuf- Bilious coacre^ 
picfons obtained the moft happy refults* The red matter ©f 
bilious 'tsoncretionl, when feparated from the bitter green 
niktter with which it is combined* difplayed firailar properties 
with the firfi yellow matter obtained from mufcles a£ted upon 
by nitric acid. 

From the urine of a young man troubled with a flight jann- It was found in 
sdice, they obtained a red fubftance, whiofe identity with *1’® iaeric"ftib^e^ 
matter formed by mufcles and nitric acid was remarkable. To 
obtain this, they evaporated the urine to the confiflency of 
lioney, and treated Ihl refiduum with alcoliol: this contained, 
befides much of uree, fal-ammontac, and acetate of foda, 
of which the patient ipadc ufe, the red fubftance they Ibught 
for. 

From thefe experiments* made with fkill and ability* may Jaundice occa- 
we not conclude with the authors, that the jaundice is occa. p^^btindance*^ 
fioned by a faperabundance of this matter introduced to the the yelkw acid; 
cutaneous ablbrbent fyfiera; that this is what gives a yellow yellow 
colour to bile and bilioul cakuli, which difplay, on analyfls, of bile* Ac, 
the fame properties; and tliat the yellow acid is difperfed 
throughout the animal economy, either by the oxigenalion of 
the mufcular fibre, or of the fanguineous fibrine, from which 
it is formed ? 

Neither can we avoid admitting a ftriking analogy between Refemblance of 
this yellow acid matter, and the acid found in fat after long yellow acid' 
expofure to the air, or that has contracted a yellow hue through ["/g”"^^***** 
difeafe, and treated with nitric acid to form oxigenated 
pomatum. 

It mu'ft be confiaflied that tliefe conjeQures aflume much pro- Other faCls. 
bability, when we conflder that the acetate of foda, alcaiino 
carbonates, and yolks of eggs, are the remedies befl: adapted 
for the cure of (he jaundice, and form alfo the bed chemical 
folvents of the yellow add, or of the acid and fat matter* 
which fo evidently ebarsufterife the jaundice. 

After what has bee» fatd, it muft no longer be imagined that Chemical re. 
the hope of tracing (he caufeof morbific afleclions, is aihogether fe^rchesnot w 
chimerical; nor that difcovcricf in chemiftry* and attentive ^ 

refeacches 
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rcfearches refpeflinfr animal matter, will not enlighteif the 
phyficiau on the nalore of difeafesi and the means of coring 
them. 


XV. 

Semarks relative to Dr. Herschei;*s Figure of Saturn^ 

An Observer. 


To Mr. NICHOLSON. 


SIR, 


Smgutar circutn- On reading tn your Journals Obferfations on the (ingular 

H^rfchci’s^figure I’ lRufc of the Planet Saturn, by Dr. Herfchel, from the Phi* 
of Saturn haul lofophical Tranfaftions; when I faw the engraving of the 
^rved! %urc, as deferibed by the Dodlor, refernbling a paralleJo- 
gram, one tide whereof is the equatorial and the other the 
polar diameter, with the four corners rounded off, fo as to 
leave botli the equatorial and polar regions (latter than they 
would be in a regular Tpheroidical figure ; I was furprifed to 
find, on enquiry, that fo remarkable i figure had not been no* 
ticed before by other aidronomers, whofe telefcopes were fup> 
pofed to define objedls very correctly, with powers confider- 
ably exceeding 16'0 times, by which power the Do6loc could 
difringuilh Saturn from the fpheroidical figure of Jupiter. 

In the year 1776, the Dodtor relates he perceived the body 
of Saturn was not exactly round, and in 1781, that it was flat¬ 
tened at the poles, at leaft as much as Jupiter. In 1789, the 
Do£lor being then prepoiTelTed with its being fpheroidical, be 
meafured the equatorial and polar diameters, and fuppofed 
there could be no other particularity to remark in the figure of 
the planet. 

It is evident, from the Do€lor*s former obfervations of Sa¬ 
turn and Jupiter, that the vifible difference in (heir figures 
was not, before lafl year, obferved fo difrinftly, owing to the 
fuperior excellence of his 10-feet telefcope of two feet aper¬ 
ture, but that, when obferved, he afterwards found the other 
telefcopes gave a fimilar difparity. 

whether As the figures given by former afrronomers, and even by 
Dodlor himfelf, of both Jupiter and Saturn, were fpheroi- 


Formsr obf. nf 
fhc Dodor did 
sot fhew it. 
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U may be reqaiHle, before any intricate refeardbes are 
attempted (as mentioned by (be Do^or at the end of the 
communication), to be well aflTared that hi& telefcopcs have 
defined the fi^^ures of the planets accurately, which at prefcnt 
admits of a duubt, and which may be cleared up about the 
time of* the next ^ppofition of tiic Sun and Saturn, in April 
oekt. 

The following may prove the neceflity of fuch an enquiry : 

Place a circular or fpherical figure befq^e a concave mirror, Expcnmmt. 
which mirror rauft be fo inclined, that when the obje6l is 
above the head of the obferver, it may be feen, by refleflion, flcAion from a 
in |hc center of the mirror"*: If feen within the focus, Ihe 
obje£l will be reprefenlcd oval in a vertical direfilion, andlonf. 
wiien beyond the focuil, in a horizontal; whicii figure will be - 
more and more oval as the angle is enlarged*. 

Tour's, 

An observer. 


XVI. 

Experiments an a AJineral Subjlance ’formerly Jbppqfbd to he 
iSef^ite ; with fame Remarks on two Species of Uran-glinmer^ 

By the Rev* William Gaaooa.f 

'X'hIS mineral is raifed in a mine called Stenna Gwyn, in Befcnpilon and 
the parilh of St. Stephen's, in Branw'eli, in the county 
Cornwall; the principal produdfion of which is the compound Cwnwall. 
fulphuret of tin, copper, and iron. 

Defcription. 

Two fpectes of this mineral are found, aflfaming a marked 
difference in external charafler. 

The firft and moll common one confifls of an aflemblage of 
mtnute cryftals, which are attached to quartz cryllals, in tufts, 
which diverge from the point of adherence, as from a centre. 

Thefe tufts vary, as to (he number of cryllals, of which they 

* If the object is fmall, it may be enlarged by a concave eye- 
glafs. 

t Phil. Tranf. 4805. 
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Deicriptiim ani are conipoftfd, and are light and delicate in the forms ;i|rlncli 
anal>fisof .1 atTunac, or they are grouped ioaetlier according to a 

Corow.tii. variety of degrees of proximity and coinpa^nefs. Sometimes 
they fill the whole cavity of a (lone, with little or no interfup* 
tion; in other fpecimens they are feen partially fpreading over 
the (ides and pointed pyramids of quartz crytlals, , 

In fome cafes thefe grouped tufts adhere very pertinaceou^y 
to the llone wlricii bears them; in others, they are eafily le-^ 
puiable, in comparatively large pieces, from the quartz,^ the 
iiiiprefred form of (vfrich the pieces thus feparated retain. The 
tut lace of thefcy which was in immediate conta6t with the 
<]uariz, Oxhibiti the fevOral tninulc cryllals of which the i^afs 
confifls, matted together in various dire^iuns. 

Thefe cr^flallinc afleflibjages are, in general, white; a 
nearer infpedlion of tlie individual crydals proves that they 
iire tranfpurcnt. Sometimes they are flained of a yellowifh 
liue by ochry water. 

The fize of thefe cryftals varies contiderably in different 
' fpecimens. Sometimes they alTume the appearand of a white 
pow’der raifed up in fmall heaps, upon the furface of the (lone, 
to which they adhere. In other fpecimens they rcfemblc a 
tendei down. And the larger fort varies, in relative fize, in 
the proportion, perhaps, in which a human hair, horfe-bair, 
and a hog*s briflle, fevcrally differ fioin each other in magni¬ 
tude. They feldom exceed a quarter of an inch in length. 
The figure of thefe cryfials is not cafily afcerlainable, on ac¬ 
count of their minutenefs. By the lielp of a very powerful 
microfeope, tlicy appear to cenGft of feur-fided prifms; where 
thefe are broken olF, the feftion exhibits a rbomboidal, ap¬ 
proaching indeed to an elliptical figure, from the circumfiance 
of the angles nt tlie prifm being worn away; but that ^the 
prifm ilieti is ihoinboidal, cannot be inferred from hencct uniefs 
we could be certified, that the fedion were at light angles 
with the axis of it. 

Imbedded amungfi thefe cr^ fiats two fpecies of cryftaUine 
laminae are frequently difcoverable; the one confifiing of pa- 
rallelopipedon plates with truncated angles, applied to each 
other, of a green colour of various lints, from the emerald to 
the apple-green: the other fpecies, confifiing of an afleroblage 
of fquare plates, which vary in ihicknefs. The angles of the 
feveral fquare laminae, which are applied to each Other* tfe 

nc'. 
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not always coincWen!. Tliey are of a bright wbx ynllow. D«fcrlft!oa aad 
ThO tides of the largeA of tbefe ^ttaiFe iaminae is about a quar- ro*,^[anVo^ 
ter of an inch* This (ad fpecies is frequently found adltering Comw^li. 
to the tides of.quartz cry AaU, in the cavities of granite. 

The other fpccies of this mineral confids of an aflemblage 
of oryibfls clofefy dbm parted together in the form of mam- 
lisltlary protuberances, in general, of the ftzc of fmall peas» 
intimately connefled veith each other. A dratum of tbeCe 
about |>of an inch thick, is fpresd upon swlayer of quartz, in 
th^ cavities or hfTtires of a fpecies of compaft granite. The 
dfiss of which ihete mamilim condd, diverge from a centre, 
tike'zeolite. Some of the individual drias, in feme cafes, over* 
top their fellows, in thefe globular aflfemblages, and evidently 
aflume, on their proje£ling points, a crydaliized form. 


A. 

(1.) The detached cry dais of the former fpecies are eafily 
reduced to powder, of a brilliant wbitenefs. At die tem¬ 
perature 56® of Fahrenheit, its fpecitk gravity was found to 
be 2,22. 

(2.) The hardnefs of the more compact fpecies Is fufficient 
to (cratch calcareous fpar. At the temperature 55®, its fpe- 
cihe gravity was 2,253. It dues not imbibe water. 

(3.) Some of the crydals mepofed, on chareuah to the dame 
of the blowpipe fuddenly and drongty driven upon them, 
decrepitate: if they are gradually expofed to the Same they 
grow <jpaqne, and become more light and lender: but they 
ftjovv no figns of fufion under the ftrongeft heal, 

(4.) T he phofpbatc of fuda anri ammonia takes up a piece 
of this mineral without ederveCcence, but it fwims about the 
fufe*i globule, unaltered. Borax dilTolves a fragment of a 
crydal, and the globule remaius tranfparent. 

(5.) Some of this mineral, reduced to a due powder, was 
mixed with about half its weight of pounded quartz, and 
kneaded with water into a ball: Uul as foon as the mafs be* 
came dry, all coheflon was dedroyed, and it fell into ppwder. 

(6*.) Sulphuric acid, poused upon foine of it, caufed no 
efiervefcence, nor was there any perceptible vapour extii* 
cated. 

(7.) Some of the pulverized cryfial* were put Into a crucible 
of pbttna, and fu'phuric acid was pourvii upon them. The 

5 cnvclhle 
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Bcfierrption uni crucible wAscomed wUli a piece of gtafs^ and placed ih-Vrartn 

aiwiyfis cf a Qpi cxamioition of the crucible and Us contents, after 

mineral from , .. ■ . r t • i 

Curttwail. lome time, it appeared that the great^ part of the mineral 
had been dllTdt'ed, but the furface of the glafs cover was not 
In the leaft aftuded. 

( 8 .) Some of the cryftals tvere introduced into a fhiall |^la(s 
retort,' to which a receiver was adapted. The retort waiek'^ 
pofed to tbd heat.ofa charcoal fire. A fluid diflilled over into 
tt>c receiver, whichf bad-a peculiar empyrcuniatic fmell. It 
changed litrau's-paper to a faint red. It produced no chan^: 
in a folution of nitrate of iilver; but it caufed a white pred-^ 
pitate in a folution of nitrate of mercury. I attributed thele 
phacnomena, at (he time, to a fmatl bit of the feather with 
which 1 had fwept the powder into the retort, and which, T 
thouglit, had fallen into it. A flight whitifli cruft was alfo 
produced in the neck of the retort, but the fmallnefs of the 
quantity did not admit of examination. 

(9.) Some of this mineral, expofed to a red heat for about 
ten minutes, loft in weight at the rate of 25-| per ceni. Another 
portion, expofed to a ftronger heat for more than an hour, 
loft 3 O 4 pc;- cent. This operation was performed in a crucible 
of platiiia; the cover of which gave fome indications as if a 
flight portion of the finer parts had been volatilized. 

Some of the compa{l fpocies, after expofure to a red heat 
for one hour, experienced a diminution in weight of 30 per 
cent. 

(to.) The fulplmric, muriatic, and nitric acids, aided Ly 
a long digefling heat, effefl nearly a complete folution of 
this fubflancc. The quantity of the undifluived reflduum is 
diminiflted in proportion to the purity of the mineral em¬ 
ployed. 

(II.) The nitrate of filver, as well as the muriate of ba- 
n tes, produce no change in the folution of this fubftance in 
nitric acid. 

(12.) The foliuions of this fubftance in muriatic and nitric 
acids, cannot be brought to cryftallize. . 

B. 

( 1 .) I rele£fed feme of the cryftals of this fubftance, as free 
as it was potHble from extraneous matter. 50 grains grofsly 
pounded were expofed, in a platina crucible, to a red heat for 

01'? 
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Tliey weighed, whi^ jiiU wamt- g^lB 94 which Defcnpt’irtn an! 

is a lofs of per cent. 25 grains of the fame pairceli from 
which I bad taken the former, estpofed to a heat of longer Cornwall, 
continuance and greater intenlity, were diminlftied in weight, 
at the rate of 30| per cent. 

(2.) J^e powder iltU preferved. its pure whitenefs. It 
' wai'trimferred into a matrafs, and nitric acid poured upon 
"^it, which foon begai\ to a£t upon it. The matrafs was 
pdiced, for many hours, in a digeiling, heat. A folution of 
;ihe whole of the fubftance, except a finaU portion, was ef- 
''feded; I added a few drops of muriatic acid, and continued 
the digedion. 

(3.) The acid was now diluted with diflilled water, and 
poured off from the refiduum, which confifled partly of a fine 
^ongy earth, and partly of fragments of quartz. It was 
Caught on a filter and fufiiciently edulcorated. The lafi por¬ 
tion of edulcorating water dropped through the filter of au 
opalifit hue. 

The refiduum, dried and expofed to a red heat, for ten 
minutes, — T5 of a grain,' ^ of which confided of fragments 
of quartZf was found to be filica, and alumina. 

C. 

(1.) The clear folution and edulcorating water were poured 
into a large matrafs and boiled, and whild boiling, the con¬ 
tents were precipitated, in white flakes, by ammonia 

(2.) When the ammonia had ceafed to produce any further 
precipitate, the clear fluid was decanted, and alfayud with 
carbtjnate of ammonia. But its tranfparency w as not in the 
lead didurbed. 

(3.) This clear fluid, together with the edulcorating water, 
with which the fubfided precipitate had been waflied, was 
gradually evaporated. When its volume; was confiderably di- 
miniflied, a reparation of a fpongy earth took place, more 
copioufly than I had rcafon to expe^, and the quantity of it 
was dill further increafed by a few drops of ammonia. This 
earth, thus feparated, was fufficiently edulcorated, and added 
|o the former precipitate. 

(4.) The fluid was again evaporated, und at lad transferred 
to a crucible of platina, and the lall reduced to a dry date: on 
rediflblving this fait in didilled water, a minute portinn oi 
^ £ earth V 
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Defcri{>tion and earth j fi»tiier edalcoraftotv. wi9 

Slleli* from *<*dcd to Uw f«ft, fittM -^poi ,^hi«ii ^ h<KJ bee 9 

CornwaSi.”* rated, ai^ the edcikonitiiig water, were tigetn^ evap^n^B^ 1^9 
drynefs, andi ^e amittonwiQ^l fall expe^^l|^iieai, in tfcflaf 
tina crucihle, y . Tv* 

(5.) Afiitf the eri»nhl 9 .i|!l|^ W ntade ted hot. It was ex¬ 
amined. I difcomK^ eli the liotteib of iti feme tweetef,, 
earthy matter, and. ibe^ fpots, which., had a giafl^ app^aT* .; 
ance. Water boif^'i^pian it, ditloived nothing $ fWmi which’, 
circumflance, the ah4iice of both of the fixed aikaUne falls 
may be inferred. Neither did nitric acid produce any "ite¬ 
ration. A few drops of fulphuric acid effefled a folitl^i^^tf 
the fabfiance, which adhered to the bottom of the erutime.'*; 
Ammonia precipitated from it a fmall quantity of earth, 
which was txansfierred to the reft, and (ho fulphate of am-: 
nionia and edulcorating ii^sun evaporated and 

expelled by heat. A few fpoto of^tlie fame glazing ftilf 
appeared. I had ohferved the ftittie'^lvewomenon in a former 
experiment: but in thot,'a* «fnB es^h (he prefenl inflance, 
the fubdance was in tato lqtail a quantity to become the 
ftibjcCl of experiment. 

D. 

(].) Upon the precipitate (C 1), and the earths cullcAedat 
difierent limes, whild they were in*a moitl ftale, 1 poured a 
folution of polatli in alcohol mixed with diflilled water; in 
a fhort time, the greater part of it was diflblved. ' 

The clear folution was decanted, and the undilToIved fedi- 
ment was transferred to abafon of pure flivcri and boiled with 
a folulton of potadi. 

(2.) When the potadi ceafed to a£( upon it, 'it was diluted 
with (lidilied water and decanted from a brown powder; 
which had fubdded.. This powder edulcorated, dried, and 
ignited weighed of a grain; | of a grain was idumina, 
filica, and oxide of iron. 

E. 

(1.) The folitiion effeflcd by potafli was deedaspofed and 
rediflbh'ed by muriatic acid, and the contents of the folution 
were precipitated by ammonia. Tlie i'ubfided precipitate was 
edulcorated. 

T2.' 
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($.4 The fluid and the edutcoraling water were evaponted Deftription ani 
to drynefs, and rediflbived in difldled water. Her* again* to 
aiy turprife, a reparation took place ot a white earth, more Cornwall, 
abundantthap is ufual in cafes where ammoniala employed as 
a precipitant. 

(3.) Tilts earth ifnd the precipitate were edulcorated with 
difltlled water, until it ceafed to afle£t a folution ot nitrile 
of mercury. CoDe^cd, dried, and ignited, for one hour 
it weighed xohilfi jlill warm 32 • 

F. 

(1.) This earth was placed in a crucible of plalina, and 
repeatedly tnolflcncd with lulphunc acid, which wasabflra^ed 
from it m the fund bath; diflillcd water affected the folution 
of the whole, except a white powder which weighed, after 
ignition, 2/^ grains. It was proved to be iilica. 

(2.) This folution was now mixed with forae atclai of 
potafh and gradually cvapoiated; large and regular (r)ftals 
of alum were from time to time formed. A linall poilioii 
of filica which weighed after ignition of grain wa> de- 
pufited; (oine fuiphatc ot lime alfo made its appcaiancc, 
which waflied with diluted alcohol and dried in a low heat 
^ grain. 

(3.) A portion of the fluid remained which neither *he add • 
tioii of potafh nor the lapfe of many weeks could induce .to 
cryftallize. Sufpcdiiig that it might contain glucine, 1 preci¬ 
pitated the contents by carbonate of ammonia, added to excefs* 
and (hook the mixture repeatedly and flrungly. The precipi¬ 
tated earth was collected and the fluid boiled, but it was found 
to contain nothing but a minute portion of alumina. 

(4*,) The edulcorated earth was rediflolved in fulphuric acid, 

•except I of a gram of ignited filica. 

The folution was mixed with a little potafh, and gradually 
evaporated. Sulphate of lime was feparated at feveral limes 
and after long intervals, which fufliciently waflied and dried in 
a low heat = .Some filica alfo feparated, but too minute m 
quantity to be afeertained by weight. The remaining fluid at 
length cryflailized into regularly formed alum. 

(5*) The whole, therefore of the 32 (E 3.) confifted 
of alumina except of filica, and the lime contained in of 
|fu!^hate of lime, which may be eflimated about of a gram ; 
the,alumina, therefore, =; 29; the alumina in B. and D. = 

^ Vo\. XIII.— March, IBUC, T the 
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tb«i ittkft in B, D, and F, a the oxide of iron (D.) 

and hme F* the votatile pxru ot this (abdani^ 
a in the 50 grams empio^^ed. ^ 

The ijam total of thcfe is ... 47 tV 

Lofs 
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1 have rubje6led thefe cry dais, as well as the harder fpoicij|Mf''t 
of this mineral to^anafyfis by means of dtred Htdatipn 
fulphunr acid, and have found in each cafe the fame dxod ingre¬ 
dients, VIZ. alumina, a fmall puriiun of filica, and a minute 
quantity of lime. Both thefe latter ingredients are, 1 thiidc^ 
i l^cntial to the compolition of this foiTit, as 1 have alway^sliif* 
covered tiiem in the purcfl fpecimens. In this mode of analylls 
I experienced the fame difficulty and tcdioufnefs of delay if) 
bringing the lad portions of the folution to crydallize into 
alum. This anomalous circumfiancc I have reafon to attribute 
to a paiticuUr combination, which lakes place between the 
fulphate of alumina and lime, filica, and potalb. In my ex- 
araination of the corapa£l fpecies there was no appearance of 
the fulphate of iiun until the lad ; and in every experiment, 
previoudy to (he frefli appearance of cr)daK of alum that 
had been long delayed, Itlica and fulphate of lime were d*- 
pofiled. 

I forbear cnteiing into any further details concerning my 
fdtmer experiments on this curious fuflil, as 1 have reafon to 
think that it will dill require a more particular and minute ex- 
aiuiiution, on account of another ingredient which eluded ray 
notice, and which may poffibly impart to its peculiar chara^er. 
The fcarcliy of it has been hitherto a great bar to my experi¬ 
ments ; I ihall record, however, a few fa^s which 1 have 
latch obferved, in (he hope that at a futaie time 1 may be able 
to refuroe my examination of it. , 

I was induced to pay more attention to (he volatile ingre¬ 
dients of this fubdance *. With this view, I introduced fome 

Mr. Humphry Davy, whofa well Icnown flcill and fiigaeity 
have probably vendeted the refearches of Miotber perfon iuperfla* 
uus, had, I founds been engaged in dteenalyfia of a mineral whioh 
IS thou^^ht to be identical with the fubjeft of thefe obfervationa. 
He mfoimed me that he had obferved a peculiar froell, and acid 
pjoperties m the water diddled from the fubdance which he exa¬ 
mined, f 
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.pf C 7 ftal# into B #4?ipM » rccelii^ unto K, DefcitRiion 

fis4 ejcpofed tlws tetyirt to a charcoal ^rp. The neejc ojF M».e “J^Sx 
tetort was fooo covsnred with moifture, which paiTed into the cgmwaiU 
receiver; and lohfiervj^d a w^Hjp cr>f9^c^ually forming in 
Ibe arch and neck of ttje retort. 

^Pn 'i^aaminatron of^he j^ntd In thO receiver, it was found to 
^vo'the lame e^pyreiynalic fmell l|}gt ^ ,l|;i^d obferyed before. 

»p Jljefeuibies very mudh the fmell til^htlsht^BtjBaid is found to 
wjbjch U diildle^ from the that furroun^si 

niat as a nucleus. 

IC<ihBnged litmus paper to a faint reddi^i hue. It produced 
no change on a folution of nitrate of iilverj and fcarcely a per¬ 
ceptible one, on that of,nitrate of paorcury. 

The cruft formed in the neck of the retort confifted of thin 
j^ales, which after the vefTel had i>een dried, were difpofod 
to feparate from the glafs in fopie places, but in others they 
4[irmly adhered unto it* Tihc^y ^^re opaque, like white ena¬ 
mel, and refteded the cplours of the rainbow. jA. portion 
,Qf this fttbftance expofed to the.ftame of the blow-pipe upon 
charcoal turned at firft,black, and then melted into a globule, 
that exhibited fomewhat of a metallic fplendor which foon 
grew dull* This tubftance is foluble in : on evapora¬ 
tion of it, it aftumes, at the edges of the fluid, a faline appear¬ 
ance, which, as the moifture evaporates, becomes earthy, 
opake, and white. Some of the fplulion changed litmus 
paper to a faint red. Lime and ftrontian waters produce in 
it while clouds, which a drop of nitric acid removes. Mu- 
/iats of lime and barytes produce no change in it. Nitrate 
and acetate of barytes difturb its tranfparency, the ofie£t 
produced hy .(he latter is more evident. Nitrate of filver 
produces no effe^, but nitrates of mercury and lead caufe 
'rcopious precipitates, which are white and foluble in nitric 
.acid. Phofphate of ammonia and foda produced a white 
precipitate* Oxalate, tartrite, and pruftiale of potafti did 
sot affect it, npr did fnlpbate of foda. Ammonia w'as 
dropped into it, bpt the fluidpreferved Us tranfpaicncy. But 
carbonate of ammonia iodantly (xtpfcd a while precipitate, 
which yyps sot ^ediflblved by an c^cefs of the precipitant; 
upon fome of this fubfided precipitate a concentrated folulion 
potafh was poured and fbaken with it, but ,it ,was not 
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DrfcnptiwiMd fenfibly dimlnlfhed. But if after eddlooration it be didblved 
^nenifrom potalli be added, no precipitate is pro* 

Obfiiwail. duced. 

Carbonate of potaih caufes a wbke pfecipitale 
dropped into tbe aqueous folution of the fcgly fublima^e. 

Tbe fupernatant fluid was poured off and gradually evapo¬ 
rated, but it became repeatedly turbid^ nor could I by meaQf 
either of the filter or alcohol prevent a rec urronce of the fapie 
effefl. Nearly tbe ^ame refult takes place when carb0na|e of 
ammonia is ufed as the precipitant. 

Some of the white fcales were moiftened with fulphuric acid* 
No vapour arofe. 

Some of the precipitate obtained by means of carbonate of 
potafii from the watery folution of this tubftance, was, after 
IlMfHclcntedolcoration, difTolved in lulphuric acid; the folution, 
on due evaporation, produced permanent cryflaN, feme of 
which refemblcd alum, but others teemed to differ from it in 
external charafler, Ammonia decoropofed the folution of 
them in water, and a few drops of liquid potafii diflblved the 
precipitated earth. The quantity was too fmall for further 
cxperiniont. 

if difiilled water be poured into the retort and boiled in if, 
fo as to diffolve what adheres to the neck and cavity of it, a 
further folution is effected, but differing in feme meafure from 
tbe folution of the lublimate colle6led from the neck of the 
veffel. This latter folution is found to contain lead. If nitric / 
or muriatic acid be poured into the retort, fo as to diffolve 
what ftill remains adhering to it, theprefence of lead becomes 
more evident. Whence does this metal arife ? 1 have reafon 
to believe that it arifes from the glafs retort, which is corroded 
by the acid of the foilil extricated by beat. But what a6id is 
it? It does not feem to be either tbe phofphoric or fluoric 
acids, the latter of which became the firll object of my fuf- 
picion. 

The opinion which Mr. Davy fuggefled to me feems more 
probable, (hat it is of vegetable origin. Oxalic acid, on tbe 
authority of Bergman, may be volatilized; yet fome of its 
properties are very extraordinary and do not ac'cord with this 
idea. 

I decomp 'fed the watery folution of the fcales by nitrate'uf, 
lead, and auur a fufiicienl edulcoration of the fubfided precipi- * 
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tate« *I dropped upon it fome falpburic acid. No fumes were Deferiptiou ani 
perceptible. The fulpbate of lead was feparated by the filter, ffjjn 
and the clear filuid, which paiTed through It| was gradually Cornwall, 
evaporated; •fmatl cryftaliizalioQs were formed, the figure of 
^Wmth I could not atceriain ; fome of them were expofed to 
Qif fiai^df the blowpipe in a gold fpoon; the\ did not burn 
tac(J9l7 nor give out any empyreumatic fmell nor fufe, but 
they afiTamed an earthy ^appearance \ 

\ ^ 

' , Uran~gliinmer* 

I Aall add a few defullory remarks upon the yellow and 
green cryfia]*;, which frequently accompany the foffil. 

I confidered them to be the two fpecies of uran'glimmer 
which had been examined by the celebrated Klaproth. 

The yellow cubic cryfials are light. Their fpecific gravity, 
taken at temperature 45’’ fahrenheitf wa^ 2,19. 

Kxpofed to the flame of the blowpipe on charcoal, they 
decrepitate violently, A piece of this fubfiance is taken up by 
phofphate of ammonia and foda, without eflervefcence, and 
communicates a light emerald.green colour to the iufed 
globule. 

, By expofure to a red heat, this fubflance lofes nearly a 
third part oi its weight. It then becomes of a brafly 
colour. 

It is foluble in the nitric and muriatic acids; but I could 
procure no cryflalhzed (alt from the lolution ot either of 
them. 

By evaporation to dry nefs, and rediflblving the mats, fome 
filica is feparated. 


’-'(1.) A certain quantity of the yellow cryftals were dif- 
foived in nitric acid. Muriatic and fuiphuric acids fuccel^ 
lively dropped into the folution produced no fcnfible change. 
The contents of the folution were precipitated by ammonia, 

* I fub)e£ted fome of the Bainftaple mineral, with which Mr. 
Raflileigh kindly furniflied me out ot his cabinet, to experiment, 
with a view of afcei taming whether it would produce the lame 
wlatiliaed faline crufl, astlie ftennagwyn fUiil, and I found that 
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ww? *n whit® cTot», mixed with Ibmt^ p/ % jellovs^ hoi. Aiii* 

mineral/rora n>»nia, added in ^cet, heirayedno m «f the {itefedpe pf 
Cornwall. copper. ^ 

(2.) The ammonia, on oyaporation, wan to hivdltl^ 
a portion of the mineral In folution. A fbtfi poruoti of liiiei* 
monia diHoIved morO, bdt in & Icfs quantityi at each f 
ing adlilion of it, 

(3.) The precipitate^ which had reftAed the amniipinet wii 
boiled in a filver crucible, with a folution of potath tp tlcphol, 
diluted with diAilled water, and a confiderable portion ef the 
fubHance was difToIved by it; the potafh and the amfhobia 
had diflfolvcd ratlier more than half of the hxhd ingredientil 
of it. 

(4 ) The edulcorated refiduum, which was of a dirty yello# 
colour, VI as transferred to a crucible of pfaiina, and moiAehed* 
with fulpimricacid, which wis afaffra^ed from it, in tbefanch- 
bath. The browmfh-gray maft was ehxated with diAllied 
water, v» hich diflblv&d nearly the whole of it, 'I'he redduom 
conlifted of a white heavy powder, which, tried in difTereat 
ways, was found to be Jhlphate of h^d, 

{b ) The folution cAefied by fulphuric acid was ^reOnitb. 
On evaporation, a fait was produced, of uncommon hlilliliiicy, 
refembling ft ales of mica, or filvtr leaf. Thefe diroinlfKed in 
quantity at every frefh folution and evaporation, andaflhd: 
the) tould not be reproduced; bulaconfufed cr)HalllzddKiafs 
remainid. How far the platina crucible may have contributed 
to thib phenomenon 1 cannot afcertain, 

(6.) The fu'utioD of the falihe mafs was precipiidted by 
potaih, of a daik brown colour. The potaAi held nothdig in 
toiution. 1 reditTolved the precipitate in nitric acid, and preci. 
pitated the folution by ammonia, of a bright )ellow cotoux, 
peculiar to the oxide q/ uramvip, with which it agreed m other 
properties. 

(7 ) What was diflblved by ammonia (2 ) amounted to 
neai jy part of the fixed ingredients. It was white, inelining 
to alh-colour. It tinged phofphate of foda and ammonia ef a 
light green It was foluble in fulphuric acid, except a fei^ge¬ 
latinous flakes. 1 he folutioti was greiniib; gradually eva- 
poraitd. It fhot iiiio a number of ihinute Avllated Cr^AilliHti- 
tions, whith wt/c circular, and conhlitd of ra)s diverging 
from a ctnUt, They were, in gentral, colourltfs; a few ot 
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tbein*w6re of a' faioke>c!olour. They fooo isccafflePefeMptlonaai 

^U||aefeent» Upon evaporation, the fame cryffadtiatarions 
were produced. After a time, fome detached, regutar, andCorowail. 
permaneot <sry(la!s were fornaed, which were ootourlefs* 

Their 1 could not accurately aicertain. They were 

red ifeat in a platina crucible. No ammoniacal 
vawa/perceptible. The cryflals melted into opaque 
;fbme of therd were transferred to a fmall glafs, and 
diftiKed water was poured upon them,* No folution took 
place apparently: on fhaking the glafs, (he globules fell to 
pieces into gelatinous flakes, which were while. Some of 
the rupernalant fluid was tried with muriate of barytes, which 
produced a cloud. But neither ammonia nor prufliate of 
piOtsfh caufed any change in it. It is foluble alfo in nitric 
acid: the folution formed a confufed cryftaltbsed nnafs, which 
foon became deliquefcent. Zinc, immerfed in it, caufed the 
reparation of white gelatinous flakes. Iron caufed no change. 

Ammonia and potafh threw down white precipitates, a por« 
tiori of which were rediflTolved. The carbonates of foda, 
potafh, and ammonia produced white precipitates. Prufliate 
of potafh threw down the contents of the folution in diflinA 
flakes, of the colour of mahogany; and the folution of galls 
in alcohol caufed a light yellow powder to fubflde. It is 
jj^luble alfo in muriatic acid; the folution is a very dilute 
green. It requires an excels of acid to hold the fubflance in 
folution: w'hich, after a time, depofits cryflalline grains of 
a yellowifh colour, whidi require a large quantity of water 
iodiffolve them. 

Acetic acid does not diflblve this powder. 
jS.) What was diflblved by potafti (3.) was of an ifabella 
C^ur; it was tried with nitric, muriatic, and fulphuric acids, 
of sybich could diffolve the whole of it. What re¬ 
dded the two fermer acids vvas found to be fliica. That 
which remained undiflblved by the latter, was fliica and 
fnlphate of lead, Evaporation of the latter folution. be- 
^ilrayed alfo the pifefeoce of irmei in the ftate of fulphate. 

nitric and mui^ic Solutions, on evaporatiqn, depoflted 
nihUltfe and muriate of lead; and fulphuric acid dropped into 
them produced a fmall quantity of fulphate of lime. 

^ The nitrate and muriate of lead were decompofed by ful- 
l^huric acid, and the lead reduced on charcoal. 


Ammonia 



ANALYSIS. 


260 

Drfcripuon and Amtnonia precipitated what remained in Ihefc folulioiw# 
*****^rai'from fediffblvrd a part of the precipitates, whitb agreed in 
Coruwail. properties vulh that fubftance before mentioned (2,); the 
remainder was of a brighter yellow. But I could not bring 
the foluUon of it in nitric acid to cryflallize^ 

B. 

(I*) Some of the yellow tryftaK, wh.wh had not tb# jtlighWft 
appearance of being contain mated with extraneous matter, were 
diliblYed in fulphuric acid. Sthca was/cparated; and the pre- 
ienre of lime and lead proved by the appearance of their 
rerpefliie Julphate^, 

(2 ) If fulphate of ammonia is dropped into a folution of 
this mineral in nitric or muriatic acids, no change takes 
place, immediately. But on evaporation, a yellowifh craft 
i> depolitul, which is mfoluble in water. A folution of car¬ 
bonate of foda w water, boiled on it, becomes yellowifh* 
brown, and the greater part of it is diflblved. The re- 
fiduum, which is white, is reduced on cbaicoal to a globule 
of lead. What the carbonate of foda had diflblved was 
found to be oaidt oj uramwm* Sulphuric acid ato«f, does not 
produce (his depofited cruft. 

(3) Some pcrfeflly pure cryflals were diflblved in mu¬ 
riatic acid Some filica was feparated A few drops of 
fulphuric acid were dropped into the folution, which pro¬ 
duced no immediate change, on evaporation a white powder, 
feparated, which confifted in part of fulphate of lime. The 
remainder, expofed to the flame of the blowpipe, was re¬ 
duced to globules of lead. 

The folution was decompofed bv ammonia, which redif- 
folvcd a part of the precipitate; and, afteredulcoration, jho 
precipitate was diflblved by nitric acid, and precipitate 
again by ?mmonia, which held a iefs quantity in folution. 
The edulcorated precipitate was now boiled with a folution 
of carbonate of foda, which diflblved a large portion of if. 
Ihe folution was )ellowilh-brown, and contained oxid^ of 
uranium What was undiflblved by the carbonate of foda 
was diflblved m fulphuric acid, and feemed to be the fame 
fubflance as that which the ammonia held in folution, 

A. (i) 

The 



iriOKfeL AVO tSOiALT. 


*261 

Thif fcartity of tfai« 4k1tter»l has predtttdei me 

from operatiog on (ueh n'^EiiSicient quanttly, as a regular and ““Jr,* 
rigid anal)fisre^jtrirddw '•r^ ComwaU. 

The fuhftance, wbk^ i» held folution hy ammonia, has 
fume pec^ar properties lhai to drfiingoifh it from 
mi^iuinV^And if this mineral he the iirsm>ghmmer, 1 have 
C^l/nly deteOed the oxide of lead, lime, and tilica in it, 
ladnch have not hitheho been conGdered as ingredients of 
tbal fipilih The green cryGals diGler In no relped from 
the yellow, except in eontaining a Httle of the oxide oi 
copper. 


xvir. 


Examination qf dtjkrtnt Meihodi ttf feparating hiclelftom Co-> 
bait, Ejf M, C. F. Bochqaz.* 

^JI'hE want of nickd and cobalt in a Gate of purity induced 
M. Huchola, to make experiments himlelf on the means of 
procuring them, and to repeat thofe of others. 

A. The able chemiG HcrmGadt propofed to feparate oxide 
of pcibaltand oxide of niikcl, by diGolvingthe nitrate or ful- 
phate of cobalt, impregnated with nickel, in ammonia, and 
expoGng the lolution to a fingle evaporation. 1 his M. Bu- 
cHoIa tried in the following manner, for the re\erfcd pur- 
pofe. 

1. An ounce of robalt ore (cobalt Jptife) was diflulvcd with 
heat in four ounces of nitric acid of the fpeciGc gravity 1,220, 
and mixed with an equal quantity of water; which produced 
ajteGdue of three drams of oxide of aricnic, in the form of 
tmall cryGals. When the folution mixed with half the quan¬ 
tity of water, coloured of a dull green, bad been Gltered and 
diluted with a great quantity of wmler, it depoGted a little of 
the oxide of bifmuth. CauGic ammonia was then mized with 
it (o excefs, until no farther apparent folution took place of 
the precipitate obtained. That which was not diGblvcd, of 
a dull reddifli white, was a corapoGtion of aifcniate of cobalt 
Iprith a litfle of the oxide of bifniulh, and the oxide of iron. 


M. Bucho £ re- 
pc its Herm- 
ftadtX meihod* 


One oz cob«Ic 
o I* ditr^lvid 11 
rittic acid. 

Dtj ofif. 3 diamt 
uf arkn c. 

1 hb folutiim 
filtered ind cU" 
luted depoiits i 
htt c bifmuth 
nxidb 

C luflic wmmv- 
nia adJed 
Tht undilTolved 
reddue is irfe- 
niatc of bf ba t, 
■with oxides of 
bifmuth and 


* Bttchols, &c Journal of C1 cm. III. p. Q. 
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By e\ 'vpdj aclnn 
«xiJe) of cobalt 
•nd nickct aie 
pi(,ci])iutcd« 


The faline mafs 
cbtaincdy rc-dif* 
folvedy filteredy 
end boiled with 
cauflic potalh 
produces pure 
uxide of nickel 



Gives in odour 
et uxKuu.iatic 


Treated With 
arntnoiiM depo* 
£r oxidiof 


The folution 
erydalifcd* 


ThccryftaUcon 
tun cobalt aad 
nickcL 

The laft rxps- 
tinieiitreptittd 
an a lafj,er!« dc 


The bein^ ftUecedy ^|i^etfred 'Of a bevutiftil blae. 

it we& then evaporatud at a gunCle baai^ b^ which aboad two 
drams of a bright green precipitate e|t(ained; which 
prpvc'd to be oxide of nickel, untied to oxide of c^obalt. The 
filieied iiqanr being then aldtrvireids evaporated atUhe heat of 
a Aovey dcpurited ftiU an oxide of tbe fame'qaaUty^ 

The (aline maft of ammooiacal nitrate of tiickeU 
green colour, which had been obtained by tiref ee*|!)mratt 
wa^ rcodtUoIvedy fiiteredj and kepi in ebuUkion wlfbgh fsa* 
cefs of cauHic potaih, ontti the evaporation of th»ai]|)if|EN}nia 
was compicaleil, by nieaoa of which a dram and half of ox¬ 
ide of nickel was (eparated, which did not appear to contath 
nny more oxide ol cobalt, < 

2. An the (eparation was not eflc£led very well nor with 
muLh lacility by the former fnethod. tbe efiedl of ftilpboric 
acid was tried. For this porpofe, an equal quantity of water 
was poured on the oXide obtained as before, and fdtphorio 
acid added till all was dilTulved by tbe aid of heat. It then 
evidcnil) gave out an odour fimtiar to that of oximariatic 
acid, although there w.)s not any muriatic acid ufed. A like 
plienomenoD, on a ii nilar occation, was before obferved by 
the author (which is mentioned in the firil fe^liony page 1 $, 
of Deitrage %ur ervfdteruvg, for 1791),) The folution was 
then treated with ammonia as before, until the whole was al« 
mod ditlulved. The refidue, which was oxide of cobalt with 
a little oxide of nickel, had the colour of verdigris, When 
the folution was evaporated at a gradual hie, and feparatecF 
b) fiiiiatuin from the precipitate, of which tbe greatcfl part 
was oxide of cobalt, it was (ubroitted to fpontaneous evapo* 
ration: It then cr^flallzed without any farther reparation, 
parti) into prifmatic cr)tlals in groups, and of a green colour, 
and partly into crud> united together, and blue at the edgeSlf*^ 

• the elfay of the oxides piocured by potafh from the folution 
of the ci)flals, a<. well from (he mother water, (hewed that 
tho) (ontaiiicd cobalt almoll m equal proportions, 

j. Ml. Rnc'«)].., irpcaieci the tormer experiments on a larger 
fcaie, in hopctoohtnn a belter crydallization, and operated 
on eight ouiKOs ot cobalt oie, from which the ftrft cr)fla)s, of 
a b’ueilh green, obtained by a procefs fimilar to that lad re- 
r itt' 1, and which weighed about hve ounces, w^ere again difv,. 
f lived in 3J ounces ot boding water: This fohiUen was eva¬ 
porated 
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^ 9l p&fkiVk w$a iiad, aAer being 

tteaff rHtdnrei til# eoo} flowljr and cryAallrse^ 

At 49 bnnrtf, ft# grealcft part ot fh« fall wa< cry- Produces fioe 

idyAtffHul (#rdb«tlfal rkottibridal pyramid*, SSl'lhomSSl 
r i^trf ay^ow gr^n, <»£ wh'K^ tiliV iaterai formed an at fyraaudt. 

and of 99 dSSgreW, with one eitremtty 

^|ty[)ieafed; and idway<rwith an angle df'! $3 degree* towarda 
> m tprftdbatin^ hte. ^his refolt prtf^H that this fait forma 
fiMitie rthdHly irrto regular cryflaN by than by flow cva^ 

^oralidd. All the cryflab were thep etrffefied, waflied with 
water* and again diflblvcd, and the nwkel feparated by boil-The cry(bU4if. 
Idg the folation with potafh till the ammonia Was difen-n’^k^j 
Ifttged, asb'toie. ^ 

4>, As well to free this oxide from carbonic acid as to judge The ojtiie ob- 
?f it had been purifled from cr^alt, it svaS diflblved in nitric ,***mfnc I^^cTsnd 
add and treated with pore ammonia in the lame manner as treated wirhon- 
has been deferibed. The liquor of a firth blue colour, (and 
from which a refidue of five grains, which ieemed to be an folved dcpofiu a 
oxide of cobalt, had bech feparated by filtration), was ova 8‘*®“ 
porated to drynefs. After artother folution then made, if <le- 


. OXlOCa 


pofiied an oxide of a beautiful bright green, which, alter 

WAfited and tiried, weighed half an ounce* The liquor. The fiitpred h. 
'OrbidK t^efibd the filter, was analyfed by pure carbonate of ptaA^ 170 
pdtalfii at the heat of boiling water, which then produced 170 ox>dc ot nickel, 
giairts fif oxide of nickel, of a pale green, united to carbo¬ 
nic acid; a little of it was dillcilvcd in muriatic acid, and feme 
of the folution fpread upon paper. On heating it after waids, 
the tint became yellow, and inclined but very little to a green* 

But the okide of nickel, which feparated fpontaneoufly during 
the evaporation, was difiblved in dilfertgaging much oximun- 
htiic acid; fpread on paper, it exhibited the colour, uhen 
bCated, of a ryropathbficink of cobalt highly faturated; fiom 
whence it follows that it was more rich in cobalt than that pro- Which cnnufi.* 

bared frdm the precipilation. the fpontancoai 

The oxides colleScd in Ihofe two ways, diffolved m nitric prodpitate. 
and folphuric acids, afler becoming grey, (which the author 
foppofed to be occafioned by the nickel difibU mg fiifl, and amt fulpbanc 
hi leaft the grealeft part of the cobalt remaining to the lafl, 
bat Which opinion was not confirmed by other experiments 
made on this Thefe oxides made lightly red in the Give out nitrwl 

dSre, “Changed their colour to a dark grey, and then, as well as by'fuijhum 

on acid. 
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on ,th« fttlHilfon of fttlpHutic icad* a ^ifengageffiieM of 
acid took place frotn the refidue obliui^;'i^ ei^aporationr 
WB'i alfo caufed by the addition of ad a^^efixiviiun til^tth 
ammonia the fame eflfedls were produced t^hicji) hair^ ba^ 
bctbre'mentioned. ^''^-o ■> ..V \ 

Suiphitci an4 The fefulis of the,>ibTe|[^ing expeibsieSiis ,afe!*i!!The’^^*^''‘5ij .' 
^nbcarLck^r P*’®*®" nitrates of 'atntooniacal nickel %araUtd 
»tw»v8 cuntaia ' bait ore, retain alwa^a feme cobalt id their contpt^^tionii*'^ ' - - 
cobalt. jj jjj impoflible from the method of Hermftadt modified in tbn • 

preceding manner, to obtain an oxide of nickel wi^Wt a 
mixture of cobalt. > s 

Thenxideof b. By partially decompofing the ammoniacal nitrate of. C^. 

* 5 y evaporation, an oxide of nickel obtained, very riob 
evaporation con- in Cobalt, which contains nitric acid; and the oxide of hickel 
tains very little vvhich remains undecoropofed in this fait, retains a very fmall 
cibalc. quantity of cobalt. 

Dr. Schnaubtrt’8 Dodtor Sphnaubert has publilbed (in TrbmfdOfPs 

»ir;iht>d ofob- Journal of Pharmacy, vpl, II. p, 66) a method of obtaihit^ 
iiickeh*'oxide of nickel pure: Which confifts in dKTolving th« 
metal of nickel mixed with cobalt, or its oxide feparated from 
other (ubfiances, in nitric acid, in precipitating it by the car¬ 
bonate of potafii, and in heating it to a white heat, after ^ 
ing and dryihgjt. In this manner he al ways procured^ 
oxide, on which he caoted very ftrong fulphuric acid tcii oti! j 
which gave him a folution of oxide of nickel of a grafs greeny , 
while the oxide of cobalt appeared in the form of a yellow 
Tcfulue. He proves the purity of the fulphalc of nickel pre- 
jxired in this manner, by the property which ammonia has of 
precipitating it of a bright green, and when added to. excefs. 

His teft of Itt re-JilVolving it with a beautiful deep blue colour; but this 
pu-ity defcftivc. appears infulHcient to ihofe who know that oxid^of 

nickel, although mixed with many hundredth parts of cobaWs: 
does not, however, experience any perceptible change in thts 
colour of its precipitates, nor in its ammoniacal folutionsa 
He has not men- Betides the omiffion of indicating the means by which 1 ms was 
tioned his^proof convinced that the oxide, which was the re(idue of the ful- 
o*td;obtLed phuric acid folution, was really an oxide of cobalt, with the 
was cobalt, vaguc prcccpt of heating the oxide acquired, without the 
^er'oo'cat'to leaft direction relative to the degree of the fire, and the nnr 
be iiftd, certainly vvhich he leaves of the degree offlrength of ttfa. 

.h, 

fulphuvit acid 
cicplojri:^. 
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Tolpbortc ac'itl whidt he ufed, eitngeUier throw doubt <i on the 
ot* th^ procefs indicated, which the following expe- 
rknMti truly eloct^Bte. 

ji* A {mrtuin of the carbonic oxide of nickel* A !<* was Efp"iiTipnt >» 
ea^^ed during an hour in a ftrong fire to a red beat approach. 
aW wbit</heat. ^be othide while bet was of a browntih 
'limii'W; a^er cejsSing tf aflumed a grejr colour inclining to 
yellnwt but ttot yCllov^ The oxide obtained by the evapo. 

'ration A 4* having been treated in the Caftie manner was Hill 
a little more grey than the preceding. The carbonic oxide ot 
tiickeJ Was placed again for half an hour in a white heat; 
while hot It was yellow inclining to brown* but when cool* it 
was grey inciiniug to brownifli yellow. 

12 . Thirty grains ot this oxide made red (hot), were put 
for fomd hours to digefl* with ninety grains of pure fulphuiic 
acid of the fpecilic gravity 1,860. Being then heated* the 
mafs immediately (welled up with an explofive node* and c\. 
hibitcd a yellow lubflance inclining to a green; by means ot 
ebullition with halt an ounce ot water it was ddlolved* ex. 
cept about a gram of a yellowifli-grey powder* which proved 
to be an oxide ot nickel mixed with cobalt and a little dirt. 

'Ibirtjrjtive ^grains ot oxide ot nicdtel* (obtained by heating 
britkiy to rednets 60 grams of ammonical nitrate of nickel 
prepared by evaporation), atFurded the fame retult, and the 
tame phenomena* on being treated in the tame manner; The 
fame oxide being healed tor halt an houi to whilcncfs, uting 
the bellows at the fame time, did not aitord a yellow mafs, 
but one ot a yellowifli gre\ inclining to a green* which had 
the fame elfe^ with fulphuric acid that lias been already rc. 
ialed, 

J. The experiment was again repeated with diluted ful-The po*.im nt 
pburic acid ; 160 grains of ammonical oxide ot nickel, winch 
had been preapitated from many foKuions wcMe cxpnfed tor r,ca*ud.^^'***'*** 
half an hour to the moft violent white heat, undei the opc. 
ration ot the bellows* after whicli they weighed 75 grains. 

This fubfiance was ot a greenifti yellow heie and tliere, and 
of a blueidl grey where it touched the cru< iblf ; b* mg broken 
it produced a black grey powder. It was mixel vMth a dram 
of fulphuric acid dilated with five drams fit water ; at (hat 
infiant there wayi rapid difengsgement ot gas, and on heating 
(h« mixture it evidently gave oat hy drt g'*n gjs. After a futh- • 

cicnt 
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Trent ebollhion, water was 9 dded, iirnd t}i^ folution d^Anled 
:)xidc^ff clear. The r.eti<tae was treated |ipA,Q with weak foi|rlt}i» 
ric acid, and then gave a refidue of which by 

no nreans oxide of cobalt, but oxide of nickel mixed yith 
coijait, aft its <foltrtions in dhe aipids ^nd ii) 

The two prcceeding folulioos Wiere «|ch^'fepa^ 4 ^ta^analj * ' 
by pure potalh, and <(i^ precipitate 'wax dieatc 

of ihe pre. an excefs of polalh, .and then waflled Mtd ' (||h9d. 

pror>f each of the precipitateft a^brded cdbaU,^h]lch w:as aV 
ways inofi pure in timt of ihe firft foiarticui | for (her^^lon in 
muriatic acid, laid on paper, and heatedi btolined pOj^^i^libly 
1<> a yellow, while the precipitate of ihe fecond foIpti,ort:|ffO- 
ducL'd a flain of a clear and pure green. It is (Irange th^t 
the lirll folution alTorded more oxi^iDuriatic acid 1^X11 the 
fecond. 

Thcfe experiments, and oUicrs made by the author; but not 
related, prove, 

A. That the oxide of nickel heated dither flightly or v\o^ 

inents p'love thit lently does not alTume a yellow colour; and if this oofnur 

nick--i oxide obferved by M. Schuaubert, it muft have been caufed 

doe- .lot bfcome , n , . , , . , f '• r V • 

caufeof by ioine (ubltances which entered into the compp{ition ot Itp 

it ike of oxide, or perhaps by the mixture of a little arfenic. 

'That it is impoflible by M. Schnaubert’s method^lo 

. r; oiTible un oxide of nickel exempt from cobalt; fince it does 

p..ie etfed a reparation of the two oxides fo far as to be perceptible 

' . *u 

to the eye. 

C. M. Bucholz hints here at feveral experiments he made 
with a view to And an acid which would form an infolyible 
fait with one of the oxides, and one eafy of folution with t-hie 
ritlier, but which, as they did not fucceed, he does not iinen> 
'•Oman’s lion; and as the method propofed by Mr, Lehman (in the 
r and Cadmhlogia, part 11, page 110) of fufing fifteen or iw^ty 
c, and times, to a commencement of vitrification, a mixture of nickel 
iinaii s j cobalt, in order to fcorify all Ihe cobalt, would be too 
tioablefomo and expenfive, as would that alfo indicated 
Bc'rginan {Opujlid, Phj/fic, et chem, Vol. II. p. 24'€*—2481) 
re|H'v)ling the fulion three or four times tVith from &,to l2i liipes 
the quantity of pure nitre. The procefs indicated A 4, (cpn- 
fitlmg of a partial decompollUon of the ammonical nitmtn Pf 
ft A 4 nickel), alone remained to be repeated. For this purple 

oxide 
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' «Hi4« <>r ftiekdL (^bicb was .ri»{Hirateii from triple &U, 

HM idtiTelr^ ^ tibe €r^ evaporation, by <;af batiste of potodi* 
^4«.ifeated4:iq)<^te£l|y^,^)Qfuch«J!»aiin that after diflblvin^ 

H J» Mtiricaeidt.recourtei was had to the itfeof ammouia and 
waporation; at before deferihed. IttlhU method was obtained, 

^tirelyvffJe fromt! tmbeU, an oxide Separated by putath from 
triple (alt, vsbioh had been rediSbkred after evaporation, 
fied which o«idei>ad the properties mentioned in the memoir 
^ pfitnted in tihe feoend voluaie of the,AQtiafo8 de Chimie. 

Th'e oxide which was feparated by evaporation from the The oxide cn- 
amnn^hiacal nitra^- oif ..poke!, was 4» the laft uperaiion 
tkely freed from cobalt; it only contained a Hill, as has been operation, 
obfervod, a .little nitric acid. The oxide of nickel, wihich, 
ftftw having been laid.^bare by evaporation, dill contains co« 
baht may naturally-undergo the fame operation over again. 

This method may be made ufo of unlill one more txpedi- Thismethed tc- 
lions.is difoovered by farther experiments, fince it docs 
occaiion.any cmitidjerablecYpence, for by potafii, Ibe evapo- the ammoni* 
dilation of tbc ammonkal nit rate of nickel may be eH'efiled in a 
retort, and alfo tlie fobfequent decompofiiion of the triple ** 

fait, and thus the aminonfo may be feparated for other ules ; 
in like manner, in works on a gieat (cale, a part of the nitre and the nitre 
.jBmy Tecoveredfrom the lail operation, by the evaporation 
of the vyater in vvliich the tubhance has been watlied. 


XVIII 
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V Sugar prepared from Beets, JSy M, Hermbstadt.* 

rrx 

A HE method of M. Achard for extrafling fugar from beets, 
was fo ex;penfive, that it was of no advantage for common 
tffe, M. Hermbhadt, of Berlin, has .praflifwd another me¬ 
thod, which is eafi][y performed, and affords hopes of ren- 
tills fogar cheaper than that from the iugar-cane; 
l^hich is as follows; 

After having tn’uifed the beets jn a mortar, M. Hcrmbftadt 
'Yiihpaits them to the operation of a prefs, to extrafl the juice The expreffed 
from them; which is then placed in veffd-s, and clarified with 
Jime in the fame manner as canc-fitgar. by lime, 

* Sonnini's Journal, Tom. II. p.«301. 


When 



ttriiivt#s« 


anci then evapo* 
yated to a I'yrop* 
A co.irfe fugar !s 
produced on 
cooling* 


From too lb. of 
this coarrefugaT) 
So lb. of refined 
fugar may be ob« 
tained. 


It is probable 
M Me mbftadt 
ufed the com- ^ 
tnon field beet, 
or root of fear* 
city, 


A better pro¬ 
duce might be 
obtained from 
tbs fmall red beet 
of Cafticnau- 
dory. 


When this operation is iinl^ed/ the Itqaor is evaporated, t<* 
the confidence of a fyrup: It is then cool, and a.coutf^ 
t'ugar is obtained^ of a dark-brown^CdlcMlir^^ At the bottom Of 
the vefiel a fyrup remains, which may be li^ed for domellic 
purpafes. * ^ 

From 100 pounds of the coarfe ragai‘|! i^tgbty poundss^ 
well cryfialiized fugar are obtained by the fitift refining, 
fugar is not at all inferior in. quality cr to that *«£ 

the cane. The whole operation may be s^mpl^d in two 
days, ; 

The particular fpecies of beet whtbh Sl. Heriiiblhidt ufed 
iii Ms experiments, is not mentioned; bnt it is mod probable 
that this cbemid made u(e of the common field beet, known 
In Germany by the name of mangel worticl, the culture of 
which is fpread through many cantons of Germany. This 
variety, however, contains lefs fugar than all the other fpedes 
of beets; and, for this reafon, M. Sonnini is of opinion, that 
if fugar can be obtained from beets with profit and economy, 
more fuccefs would be obtained by fubmitting to the operations 
defcrlbed, the fmall red beet, called in France that of Cajile» 
naudoy, which is the fweeted of all. 


XIX. 


Xielhod of jiacking Turnips, to preferoe them through the Winter, • 
By Mr. John Shiureff, qf Captain Head, near Had^ 
din^ton, N, Britain.* 

Rapa ftflo oiolll et acre Kumidulo Isetafttor* 

Prefervation of i^ATISFIED, from obfervalidn and experience, that turnips 

foundation of the bed hufbandry on aimed all foils and 
fitualiOns in the arable didridls of Great Britain; and th^t 
this crop (liould always be drawn, except from bldyi'ing fant^l;,' 
or light mooridi foil, on both of which it (hould alv^ys 
part confuroed on the ground with Iheep; conyia^ed aHb^ 
that turnips, if polfible, diould be off all foils, and the la^ 

* "oc. Arts, 1805^. The premium qf 30 guineas was awarded 

fur ili.s Jwethod. 

ploughed 
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ploughed up before (he middle ol December, at the hUeil, PreAryacion of 
to lecufe the Cuoeeodtng corn crop, hftd gralfe9» or ciovere, r?***'^ 

with ekher of wdiich ettery field that carried a turnip crop 
the preceding feaibn, (hoaldt in alnnldl every cafe, be Town 
down; and impfelTed with the many high advantages at¬ 
tending ^this pra^hr^j es foon as my pea and bean fiubbles 
are ploughed up, , and (own with wheat, my turnips are be- 
giin to be drawn, and ^cked u^J^rstfe during the following 
^ winter and ^ing. If the didance of the tumip>field from 
the homefteai^ does not exceed a quarter of a mile, two double 
horfe carto only are employed, and more in proportion to the 
didance of the turnip Held, or number of hands you may be 
able to command to carry on the work. One clever driver 
is fttfficient for two carts, and two for three carts, &c. one 
fart being always in the held loading or loaded. On being 
Inrought liomei the tnrnips are indantly tumbled out at the 
daclc;* which i^ done with great facility, from the condruc- 
tlun of t^ carts in this didri£t, which to convenience and 
(irenglh likewife add lightnefs, to enable horfes to move at 
a fmart pace with them when empty. The turnips tumbled 
out of the cart, are trimmed of their leaves, and cleaned 
of any earth that may adhere to them, by women, &c. be¬ 
lt^ imiog put into (he flack. Old table-knives do very well 
for Ihe purpofe, and the leaves Aiould be cut off clofe to the 
root; the back of the knife being ufed for removing any pieces 
of foil that may dick on the turnip. 

Women, &c. trim the turnips, and put (hem into ftrong 
coarfe wicker bafkets, to be carried forward by a man, who 
hands them to another, who lays them into or on the (lack. 

The ground on which the turnips are placed ought to be dry 
bottomed. If that is not the fort of foil where you find it . 
mod convenient to make your dack, a quality of boujders 
may be put on, regularly fpread over the fpace, to tlie thick- 
nefs of at lead eighteen inches. My corn-rick yard, being 
dry ground, has been ufed as the place for keeping my tur- 
;^ps in. ^ The dacks have been made about ten feet wide, 
driving a row of dakes Into the ground parallel to the 
widl of yard, which (erves indoad of another row. The 
w^JI is only about five feet and a half high, and the (lakes, 
are driven to the &me height. The infide of the wall, and 
da^s are lined with compft^ iHinchi^, or (heaves of wheat* 

You XIII.— MabcK, t90e. tX draw. 


% 
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Prefervrtwn of 
turnips through 
the wintcn 


ftraw, about ten incbeit in diameter* placed horjKontally ok 
the ground or bouIder«* and introduyued, as wanted* during 
the operation of ^Sacking. A tire .of the larged turnips are 
placed one above another* on the indde of the bundles of 
draw^ more particularly on the firie guarded the.iUkes, 
till the pile reaches the height of five feett.^fom the^ ground, ' 
or from the boulders* if H has been foutMl^Ceirary to fpr^d 
|uiy over the ground. The intmr pa^ of ^ is at ’tbn 
fame time gradually. made up with turi%^ I# in promlf-. 
cuouflyj along which a plank is laid* and occaf^m^ly thifted 
as the pile rifes* for the man who builds ¥he dack to dand 
On without bruidng the turnips with bis tboes. Wbon the 
piile of turnips is reared, in the manner deferibed* to the 
height of above five feet, it is gradually conlrafiled inwards, 
on both tides, at an angle of about forty-five degrees, like 
the roof of a bam; the larged turnips being dill piled „<f» 
the outfide* till tl»e roof is fo far completed. The ftadc is 
every day fo far finitbed in height as it is extended in length* 
and is covered with wheat drav/ thatch, roped down with 
twided bands of oat'draw before evening, to fecure the 
dacked turnips from rain that may fall during the night. The 
thatch is laid oh a foot thick, and fecured in the fame limpie, 
ejfTedtual manner* that corn-ricks are covered in Nurthuinber- 
land, Berwick (hire, and the Lolhians; with this di^irence 
only* that the draw is four times as thick laid on the turnip 
as on the corn, to exclude cclld as well fts wet j 'fitnd thdt 
there is a rail of wood dretebed, hanging horizontally at the 
tops of the wall and dakes, to fix the draw ropes to, w'bich 
fecure the thatch on the dack. The end of ‘the flack is every 
night covered with bundles of wheat-flraw, which are removed 
next day* or when buHding recommences. 

Three men are employed in the held to load und dtfjmtdt 
the carts, occalionally aflBfling four women who draw thie 
turnips* flriking off the top root with a ftrong heavy klrife, 
leaving the turnips on the tops of the drills aa drawn ttnd. 
chopped* wdlh the leaves afll in one diretftlon, to be 
laid hold of by the men who lift them up tO'fce 
horfes pafs along in the fpace between the twb rqVn or dilHs 
of the turnips, which may be drawn : and, beingflilrty 
inches apart, and the extremities of fhd v^eels about five 
feet from each other, it is evideokuk wheel runs in the middle 
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or each fpace between the contiguous drills, without injuring Prefervation of 
the turnip, whether drawn or not. When Ih^ cart is about 
to tibfD, after being loaded, the nien tnove the turnips to 
make room fsr the borfes, putting them into the cart as part 

of the load. 

« tt' ■ 

Eitpences qf drawing, tarting, tT^mmir^,jlackin^, covering, ^'c, 
a Jiatute acye <sf goo^ turnip^—at the dijtance of not tnore 
them a quasier.fd' a mile from i^iejldck, , 

• s. dt 

Two double-borfe carls,i and one man *• 0 10 O 

Two men loading, drawing, building, &c, - 0 8 4 

Seven women drawing and Uimraing - - 0 4 1 

Two girls trimming - - - » 01.0 

Four ditto and boys ditto - - * -018 

Ttyiding ropes, drawing thatch, thatching, wafle 

of, ihatch, flakes, &c. fay - - - 0 3 6 

1 14 7 

The above is a fair average of the expence of fecuring 
fomewhat more than twelve and a quarter flatute acres lafl 
featbn, which was all 1 drew; and one field of two acres, 
p,ne rood, thirty-three perches, was fo far dtflant as to re- 
qui|<0 three carts, and two drivers. That held, however, 
was firfl drawn, and the weather being fine and moderate, 
more work was done in proportion to the length of the day, 
which was alfo longer. Women and children cannot, in¬ 
deed, exert themfelves w'ith fpiril, in raw cold weather. 

O^ber is perhaps (he befl month to drf^w in. It is a quef> 
tion with me, whether the average of the acres that are 
under turnip in the ifland, if the weight exceeds twenty- 
four tons, does not cofl more, merely for drawing and carting 
only. When it is.coniidered that this operation is performed 
. 9 ften in cold, frofly, and flormy weather, and that frequently 
SDudt may be. to be removed before the turnip can be 
no foow has fallen before the frofl feUs in, the 
(nrhips.muft be hoed up with indruraents for the purpnfe. 

Mtmy are cut, and much left in the ground of the lower 
p'hit of .the root. After all this labour, what is obtained is 
fretpiendy no belter than a lump of ice, environed with earth, 
freshen fo firmly to its Airface, (bat nothing but thawing in 
• 17 2 cold 
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Frefervaticn of cold Water can ever render it fit to be touched b)r the mouth 
STSS,?"* of »ny whatever. 

Admitting, however^ the expence drawing and carting 
to be the i'ame. all ih^ can be fiated as eKtraordtiiar}r ex* 
pence U the coft of trimming and Tacking, i^hich ambonta to 
] 1 s. Sd, an acre. On the other handy we ^|we the advantage 
of having fine freih dean turnips, always and at coin* 

mand. to carry on feeding and breeding'fhxk'i, at the fame 
time tliat all lofs by rotting in the fpring ixu^hb'li prevented^ 
which is frequently thirty and even fifty cent, on all the 
crop that remains in the field, after tbo'lfifil qf, February. 
Above all, the pradlice of drawing and flacking before 
winter, by admitting of early ploughing to mellow the foU« 
fecures a valuable corn, and fiicceeding clover crops. When 
all (hefe circuhifiances are maturely weighed, the expence of 
eleven (hillings and three-pence will, to every enlightened 
agricullurift. appear but trifling to obtain fuch '«ei:y"vduable 
advantages. The writer of this little eflay has had thefatis- 
fadion of having exceltetii crops after bis turnips, this feaOTon ; 
while almofl every other crop in the neighbourhood was in- 
diflierent; and forae on rich dry loams, high rent^. by being 
fown in the months of April and Muy> on the fpring plough¬ 
ing. after turnips eaten off with (beep, were fo miferable^ as^ 
evidently to pay noMnig after expences of labour, feed, ahd 
reaping. The young clovers too. Town with tbefe crops.' 
have almofl entirely perithed from want of moiflure.' The 
lofs of the crop and clover feed is not all s the fyftem fu^i a 
derangement, the cqpfequences of which hmie but pm^c^l 
men can calculate. 

One thing remains to be noticed, which ii. that twenty-fix 
young cattle, cows, and yearling caWes, W'ere kept nearly 
three weeks on the turnip trimmings, with oat-ftraw along 
with them, to their improvement; and that many more might, 
have been kepi, had they been provided in t^e. A quantity^, 
of good manure was made: and, eflimating all ady^,t»|^' 
arifing from the confumplion of the leaves iii this wgy,‘al-in0 
more than 5d. a head per night, for the keep of eadff beaft^ 
the amount will exceed the expence of trimming and fiacktirg 
the whole crop of turnips on twelve acres and a qekrfer,-* 
The leaves that remain on turnips after Chrifl;mas, are eltliCr ^ 
unfit to be eaten, or wafted by the frofts. 

T. SHIRKEFF. ' 
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4cVdu?it fame Specimens of Bafaltei^from the northern Coaf 
qf Jnlrim. Bp the Rev, Dr, William Ricu-aupsoM.* 

_ , 'fh 

A HE Reverend’.Dr. Wniiam Richardfon, late F. T. C. D. Remarks on the 
having fent to |Dr. a colleflion of fpecimens from the 
northern jnlrim, wUh a catalogue and obfervalions* trin. 

the Q)ecim€ms .Were exhH)ited> and the obfervalions were 
read in the March 1803. 

SiUceous BafalU 


Dr. Richardfon difcovered the foffil to which he gives this 
natne, in the peninfula of Portrafli, four or hve years ago. 
It abounds alfo in die Skerry iilands^ a reef of rocky ifloU 
extending%om the northern point of Portru(h-head for about, 
a mile eaftward. A fmall part of every one of thofc idols 
is/ormed of this Rone, while the remainder confiRs of coarfe 
bafaltf fimijar' in all refpefls to that on the eaR fide of the 
above-mentioned- peninfula. it is met with in one or two 
other places. 

;‘l?hts Rone is arranged in Rrata, from ten to twenty inches 
lh|ckr all Readily parallel to one another* and every Rratum; 
as far '^s can be obfervecf* preferving an uniform thicknefs 
through its whole extient. When thefe Rrata are quarried 
into* they appear to be conRru£led of large prifms* generally 
pOqtagonab which when broken divide into fmaller prifins. 
This internal prifmatic conRru^ion frequently gives an irre¬ 
gular or (hivery appearance to the fracture* wiiicb however 
is often comshoidal* and the grain as uniform as in the Giant’s 
; Caufewaybafaltes. 

. beds of this foRil are remarkable for containing marine 
exuviae in,great abundance* particularly impreRions of cornua 
. The flat ihells and imprefliona contained in thefe 

ate Readily parallel to each other* and perpendicular 
. ^ die usds of the prifins. ft muR be obferved* that the priC. 
eqidlc cqhRruiftion is never interrupted by the (hells difperfed 
'ItiilOllgb it t the planes which feparate the prifnis pallping 
gq^ly through the fliells and tlie Rone itfelf. 


• Edinburgh Tranf, Vd. V. 


The 
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A;>mark3 an the The grain of Ihis Aotie palfes infenfible rtiades from a 
<^*af Aa^ high degree of fineoefti, until it become andiftinguifliable from 
that of the common colt^nar bafalles, ' * 

The name of SiKceoatt Bafalt, which Dr. Richardfon em¬ 
ploys, was fil'd given to this fbflil by Mr. PitSlet of Genevaf 
when he vifilecl Porlrulh, in a lour lh.roagh*|Mland two years 
ago.' He confidered it as a variety of; containing a 

greater proportion of than ufiiaK « 

The Arata of Aiieeous bafalt, both at Pbrlrnilr and the 
Skerry iilands, generally alternate with ilrats; ,of equal thick- 
nefs of a coarfe-grained bafalt of a grey Coloor. The ma- 
leirials of the Arata grow into each other,.To'as to form one 
Ibiid niafs, from which it is eafy to quarry pieces in the con- 
Ane of the two Arata, with a part of each adhering; but the 
cOarfe bafalt, as it approaches very near to the fine, always 
abates fomewhat of its coarfenefs j yet the Ihieof demarcation 
is left completely dlAindl. 

( The comlnfion in our next.) 

-■ T. -. . - - - -1 - -■ ._~~r .7 ...i: r 

SCIENTIFIC NEWS, 

Almmaok printed at ConfiarUinople,' 

Almarf.Kk For the Ar A time an almanack has been printed at CooAan* 
s ' under the direction of Abdorahman. The printrog- 

officc w'as eAablifoed in 17 l<j, by Said (who had been at Paris- 
with his father, the ambalfador), and by Ibrahim, an Httnga- 
lian: Achmel the Third patronized them, and they prinfedT 
many books; but an almanack was never before printed* 


Ohfervatory at Bavaria,. 

obfcr- The Eledor of Bavaria, a fow months before the arrival of«. 
•-iwy. jljg preneb armies, caufed an obfervalory to be erected fo fh«;: 

neighbourhood of Munich. The Atuation chofen for its con- 
firuCtion, takes in an extenfive horizon. ProfeAbr Seyfer, a 
< elebrated aAronomer of Gottingen, w^s nomraated direfior 
or this eAabliflimenU ' ■ 

. 
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F.jtaUiJImem for Natural PUlofi/pliy m the Ukraine, 

The rich land-owners in the Ulel|^e and Volhinla, haws ^Eftabliftmpne 
contributed largely for the cftablUhihent of, Lyceums fo(i,phy ttM;* 
#cacliing natural philofophyt at Krzeminico, and at Winnica. Ukraine* 

Tiic library and philb^pliicgd apparatus of the King of Poland, 
have been purcljaf^ lor this purpofe. M. Sniadteki has le* 
ceived a fuiii' equal to iool* to purchafe telefcopes and clocks; 
and no expence. Is to be fp^red in properly furnilhing the ob- 
I'crvaiortes with taRruments. 


. Ob/ervatory at Mofkaw, • 

M, Goldbaoh, an able sRronotner of Leipfic, has been no- Obfervatory at 
mlnated profoflbr of the <aiiiverfity of 'Ma&ow, with a falary Motkow. 
equdl to 250/- He is to have the direction of the conftrudlioti 
of a new observatory, to furnifb it with indruments, to make 
regtilar obfervations, and to indru£l fome young men in prac¬ 
tical a/imnomy wtro have been previoufly indrudied in the 
preparatory fciences, and to give a couffe of lectures in theo-^ 
relical agronomy in orve of the halls of the Univerfily. 

Tniey polTefs many of Cary*s telefcopes, of different powers; 
an ^oellent adfononiical clock ; a chronometer, made bjf 
,, Arnold; a portable circle, of one foot diameter; and, it was 
teporled, had ordered one of three feet diameter from the 
fucceffor of Mr. R'amfden: Thus M. Goldbach will he pro¬ 
vided with every inftruroent necelfary and ufeful to aftronomvi 
sd;the obforvatory of Mofleow. 

M. Goldbacfi has taken the opportunity of his journey, to 
dclortoine thepofition of fome towns; among others that of 
Riga, 1^ 27'.0. and 56® 57'.S. 

At the fame time that M. Goldbach is engaged with the 
agronomical eflablifoment at Mofkow, MM. Schubert and 
’ "Wifaiewlki are employed at the obfervatory of Peleitbiirgh; 

(there h reafon to espc£l a feries of obfervalions from that 
of the world. 


. ' Solar Tables. 

' Afet of tables of the fun, compofed by M. Delambre, have SoUr TaUss. 
been printed at Paris, in which there are many new cqua- 
* » lions.. 
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tion^* and of which all the elementary parts have been verified 
by new (^bfervations. A fet of tables of the moon's rootiqn 
are alfo to be printed, aitd when they are completed, thofe of 
the planets will follow* ^ 


Bequeft of F.mefi the Second rehtive t0 iA» Obfervatoty, 

JSreefttheSe- Emeft the Second, late Duke of Sa::e-G0tba, was remark- 
to hts‘oblcm- ably attached to aftronomical ftudtes. He made i(d>rervattons 
tory. and calculations himfelP, affified in compofing books on the 

fubjedt, and turnifiied the funds for their publication. He en> 
aUed M. Zach to meafurc a degree of the meridian in Ger¬ 
many, and defrayed the exper\ces from his private purfe; fo 
that he united to the merit of a connoifleur in the fcience, 
(hat of an author, a patron, a man of faience, and of a gene¬ 
rous prince. 

He left in his will a fum equal to about 1330h to form a fund 
for the maintenance of the obfervatory of Seeberg, near Go¬ 
tha, which was built out of his own private eftatc; and or¬ 
dered his faccefibr to eredt no other monument to liib fame, 
but the careful fupport of this eflablifliment. 

Baron de Zach, who has given a copy of the will in his 
Journal, adds, ** That he can aflurc the lovers of fcmnce, 
that the will of the father will not only be fulfilled, but fur- 
pafTed by iii'« rucceffor, the prefent Duke Emilias Eeopedd 
Auguflus, who has already fhewn the mod marked premfs^of 
bis attachment to the fciences. 

in a codicil to the will the Duke repealed, ' I forbid ex« 

* prcfsly the elevation of any monument to my memory, or 

* even an epitaph, or any monument at or near my tmnb*" 
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ARTICLE I. 

f,etiei flow T. Youvcr, M,D. F, R,S, Sfc, chiming the Lamp 
dejyibed m out lajt Nnmhtr, and demanding an Explanation 
Jt om the anofij/mous Conmumiatot . 

To Mr. NICHOLSON. 

SIR, 

’X WAS much furprized on feeing, a few days ago, the figure Concerning th 4 
of a lamp contained in the lourth plate ot your Number for 
February laft. 1 trull you will be convinced, upon infpe£lion 
of the figure which 1 now (end you, and which was engraved 
before Chiifimas, that your correfpondent A. F. mufi have 
copied his lamp trom that which is here reprefented ; and f 
urn fure you will think 1 have a right to demand a public ex* 
planation of the manner in which he procured a fight ol a 
plate not yet pubhlhcd, and ol the motives which induced 
liiai to make fo unjuAifiable a ulc of it. I (hall reierve the 
complete explanation ol this lamp lor the work to which the 
plate belongs, which has been long m the prels, and which 
will foon be ready lor publication; 1 lhall only obferve that 
Vot.XHL~ArfiU, 180G. X it 
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it is in a great meafure free from the inconvenience whici* 
A, F. has attributed tp it, (p. 1C8) and that the “ finall 
fliaded circle” is not a perforation,” but a weight attached 
to the counterpoife^ 

1 am, Sir, 

o 

Your very obedient Servant, 

THOMAS YOUNG. 

Welhec Street, & 

March 15, 1806*. 


ir. 


Mixed elatific 
fluids of dif¬ 
ferent denfities 
do not feparate 


but will they 
mix without 
agitation. 


Dr. Priefliey 
thinks not. 


On the Tendenci/ of Elafiic Fluids to Diffitfion through each 
other. By John Dalton *. 

In an early period of pneumatic chemiftry it was difeovered 
that elafiic fluids of diderent fpecihe gravities being once dif* 

. fufed through each other, do not of themfelves leparate, by 
long {landing, in fuch manner as that the heaviefi is found 
in the towefl place; but on the contrary, remain in a Aate of 
uniform and equal diffufion. * 

Dr. Pricflley has given us a feflion on this fubjed (vtd,i 
Experiments and Obfervations, &c. abridged. Vol. 11. p. 441} 
in whicli he has proved the fa8 above*mentioned in a fatis- 
faclory manner; and every one^s experience fincei as far as 
I know, has coincided with bis conclufions. He has noi. 
offered any conjeflure concerning the caufe of this deviation 
from the law oblerved by inelafltc fluids; but he fuggeils that 
'• if two kinds of air of very different fpecific gravities, were, 
pat into the fame veflel, with very greait care, without the 
leafl agitation that might mix of blend them together, they 
might continue feparale, as with the {ame care wine and wafer 
may be made to do.'* 

The determination of this point, which feems at firft views 
but a trivial one, is of confiderable importance; aa from il 
we may obtain a flriking trait, cither of the agreement ot 
difagreement of elafiic and inelaflic flukls in their mutual 
aflion on each other. 


* Manchefler Memoirs, Vol, I. New Series, 


Jt 
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It is, therefore, the fubjeft of the following expericnents 
to afeertain whether two elaftic fluids brought into contafil* ^,^^3 
could intermix with each other, independently of agitation, trsry. 

Tlic refuit feems to give it in tlie affirmative beyond a doubt, 
contrary to the fug}><‘ftion of Dr. Prieftley; and eftabliflies 
this retharkable fad, that <t lighter dajlic Jluid cannot reft 
uporiM heavier, as is the cafe with liquids; but, they are con* 
liantiy^dive in difftinfig themfelves through each other till an 
equilibrium is efFitled, and that without any regard to their 
fpecilic gravit), except fo far as it accelerates Or retards the 
ciTcd, according (o eifeumfiances. 

The only apparatus found necetrary was a few phials, and Apparatus, 
tubes with perforated corks; the tube mofily ufed was one 
ten inches long, and of inch bore; in foitie cafes a tube 
of 30 inches in length, and .y inch bore was ufed; the phials 
held the gafes that were fubjeds of experiment and the tube 
formed the connedion. In all cafes, the heavier gas was in 
the under phial, and the two were placed in a perpendicular 
pofition, and fuflfered to remain fo during the experiment in a 
Hate of reft; thus circumftanced it is evident that the effed of 
agitation was fufticiently guarded againft; for, a tube al*' 
tnoft capillary and ten inches long, could not be inftrumental 
in progagating an interriiixture from a momentary commotion 
at the commencement of each experiment. 

FIRST CLASS. 

Carbonic Acid Gas, with Atmofpheric Air^ Ilpdrogenoas, 

Azotic and Nili'oua Cafes. 

1. A’pint phial filled with carbonic acid gas, Ihe SO inch Carbonic acid 
tube and an ounce phial, the tube and fmall vial being filled 
with common air, were ufed at firft. In one hour the fmall 
phial was removed, and had acquired no I'enflble quantity of 
add gas, as appeared from agitating lime water in it. In 
three hours it had the acid gas in great plenty, inftantly making 
liiine water milky. After this it was repeatedly removed in 
tlie fpace of half an hour, and never failed to cxliibit ftgns of 
gas. Things remaining juft ihe fame, the upper 
pb^r.was filled with the different gafes mentioned above re¬ 
peatedly, and in half an hour there was always found acid 
fuffident to make the phial 4 filled with lime water quite 

X 2 n.ilky. 
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miiky. There was not any perceptible diflerence whatever 
gas was iii the upper phial 

SECOKO CLAS". 

Hydrogenous Gas with Atmojpheric An and Oxigenous Gas. 

Hydrogen, with * 1, Twu fix ounce phials were connefldH by the tube of a 
tobacco pipe, three inches long, the upper containing hy¬ 
drogenous gas, the lower alnioCpherid air: after fiandirg two 
hours, the lower {>hial was examined; the mixe.l gafes it 
contained made lix explofions in a fmali phial. The gas in 
•the upper alfo exploded. 

2r-Two four ounce phials conne£led with the ten inch fmall 
tube fiood two days, having common air and hydrogen gas. 
Upon examination the upper was found to be ^ common air 
by the teft of nitrons gas. The gas in the under exploded 
(martly; that in the upper moderately with a lambent 
fiame. 

3. Two one ounce phials were conneSed by the ten inch 
tube, containing common air and hydrogenous gas; in three 
hours and a half the upper was about common air and the 
under the former exploded faintly; the latter fmartly. 

4. Two one ounce phials wefre connet^ed as above; the 
under containing gas about oxygenous, the upper hydroge¬ 
nous : In three hours the latter was ^ oxygenous, and Ib^ 
former about the upper exploded violently» the under, 
moderately. 

5. Two one ounce phials were again connected, the lower ^ 
having atraofpheric air, the upper hydrogenous gas; they 
ilood fifteen hours, and were then examined; the upper gave. 
1.67 with nitrous gas, the under 1.66.—Hence it is evident 

‘ that an equilibrium had taken place, or the two gafes wero 
uniformly diffufed through each other in both phials. 


THIKD CLASS. 


Nitrous gas 
with oxigenous, 
ocinotphenc hy« 
drogenous, and 
azote. 


Nitrous Gas, with Ovigenous Gas, Atmojpheric Air, Hydrot^ 
genaus and Azotic Gafes, 

The refuUs of the preceding experiments upon gafes (hat 
have no known affinity for each other, were conformable to 

* Tht’ fmall tube of ten inches was then ufed and a phial of 
common air; in one hour much acid gas had come through, as 
appeared by lime water, 

what 
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wliai a priori, I had conceived; for, according to niy hy- Nitrous gas 
pothefis, every gas diffufes ilfelf equably through any given hy* 

fpace that may be afligncd to it, and no other gas being in drogcnous* and 
its way can prevent, tiiougli it may confiderably retard this**®*®' 
difTufion. But in fome of the following experiments, in which 
fh^ tw(f gafes arelinown to have a chemical affinity for each 
other, I expelled different refiilts from what are found; per¬ 
haps \'ithout rufficient*reafun. For, chemical union cannot 
talcc placet!II the particles arc brought into contiguity j and 
the elaftic force which fets them in motion appears, from the 
above experiments, to be a principle diametrically oppofite 
to affinity. That circulation of elallic fluids, therefore, 
which we have now before us, cannot be accelerated by their 
having a cliemical affinity for each other. Another circum- 
ftance deferves explanation; 7 -when nitrous and oxygenous 
gas are in (he two phials, the refiduary gafes after the ex¬ 
periment are nearly as pure as before; becaufe Ihofe portions 
of them (hat meet in llie tube, form nitrous acid vapour, 
which is abforbed by the moifiure in the phials, and therefore 
does not contaminate either gas. 

J.Two one ounce phials were connedled with the fmall 
tube, the under containing nitrous gas, the upper atmofpheric 
air; after three hours, the upper phial was taken off when 
a quantity of air was perceived to enter, as was expc£led ; 
the air in the upper phial was (carcely diAinguiffiable from 
what it was at ArA; that in the under phial was Aill fo much 
nitrous as to require its own bulk of common air to fatu- 
rate it. 

2. The above experiment was repeated, and the upper 
phial drawn off when the whole was under water, in order 
to prevent communication with the atmofphere: about ^ of 
an ounce of water entered the phials, to compenfate the 
diminution. Remaining air in the upper phial was a very 
little worfe .than common air, it being of the ftandard 1,47 
when the former was 1,44. The gas in the under phial was 
ffill nitrous and nearly of the fame purity as at ArA; fur three 
parts of it required four of atmor])hcric air to faturate 
them. 

3. Nitrous gas and one oxygenous were tried in the fame 
way: after four hours, the apparatus was taken down under 
w§ter. The upper phial was | filled with water, and the 

gas 
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hznte with 
oxygenc’js com 
pounds. 


gas in it was partly driven down the lube into the other 
phiaij by which, and the previous procefs, (he nitrous gas 
was completely faturated ami nothing but azotic with a fmall 
portion of oxigenous were found in (he under phial: the 
remaining gas irt (be upper phial was dill ^ ^wygenous. 

4, Nitrpus gas and hydrogenous: in tbrttse hours tiv: upper 

phial was ^ nitrous, and of courfe the udder mud have a like 
part of hydrogen. « ^ 

5 . Nitrous gas and as^oltc: stfter three hoars the uj^puf phial 
was ^ nitrous. ' 

In the tw’o lad experitnof'!, the quantity of nitrous gas in 
the upper phial was Ids than might be expe^ed; but the tube 
was at fird filled with cotumon air, and fotne mud enter on 
connefling the apparatus, whicii is fufiicicnl to account for the 
refill ts. 


FOURTH CLASS, 

Azotic Gas, with Mixtures emtuining Oxigenous Gas, 

1* Azotic gas and one f oxygenous: after danding three 
hours the upper phial was of the dandard 1.7B, or about 
tV oxygenous. 

2 . Azotic gas with atmofpheric air: after danding three 
hours: the upper phial was not fenfibiy dimimlbed by nitrous 
gas; the under phial, however, had lod two per cent, or 
of its oxigen. The realbn of this was, (hat the azotic gas In 
this experiment having been jud made for it from nitrous gas, 
this lad had not been completely faturated with atmorpherit; 
air, and hence had feized upon ail the oxygen afeending into 
the upper phial. 

Having now related all the experiments I made of any 
importance to the fubjedl, it will be proper to add, for the 
fake of thofe that may with to repeat foroe of them, that great 
care niud be taken to keep the infide of the lube dry; for if a 
drop of water interpofe between (he two gafes, I have found 
tliat it effectually prevents the intercourfe: glafs tubes ifaouid 
therefore be, ufed, that one may be fatisfied on this bead, as 
the obdruflion will then be vifible. 

I fliall make no further comments on the above experiments, 
by way of explanation; bccaufe to thofe who' underdand my 
b)pothfl:s of eladtc fluids, they need none: and I tbiibkit 
would be in vain to attempt an explanation any other way. 

I Cain 
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I cann(»t Il 0 ^vever, on this occafion, avoid adverting to fome The remarkable 

experiments of Dr. Prieftley, which few modern phtlofophers pX*fl^i™y'”o*alr 

can be unacquainted with : i mean thofe relating to the feem- entering earthen 

ing converfion of water into air. (Vid, Philof. 

vr.I. 73, page 411-,—or his Espts. abridged, vol, 2, page in a vapor. 

407.) He found ^jat ungbzed earthern retorts containing a 

little tnoifliu'*, when healed, admitted the external air to pafs 

tliro?.gh their pore;* at, the lame time that aqueous vapour 

padecr''yough the pores the contrary wy,y or outward; and 

that this fail circumftance jwas necejfaiy to the air’s entrance. 

The retorts ?re air-tight, fo far as that blowing into them 
dllbovers no pores; but when lubjebled to a greater preflbre, 
as that of the atmofphere, or even one much fliort of it, they 
arc not able to prevent the pailage of elaftic fluids. The fadl 
of air pafling into Ihe retort through its pores, and vapour 
out of them at the fame time, are elegantly and moft con¬ 
vincingly fhewn by Dr, Prieftley’s experiments, in which 
be ufed the apparatus reprefented in plate 7, fig. 1, of the 
edition above referred to. The Doctor confefles his explana¬ 
tion of thefe remarkable fafts is very inadequate j and no 
wonder, for it is impoflible for him or any other to explain 
them on the commonly received principles of elaflic fluids. 

But we will hear what he fays on the fubjeti :—** At prefenl Dr. Pilcilley’s 
it is my opinionJ^ that the agent in this cafe is that principle conjettuies.^* 
which we call attratUoa of cohcfion, or that pow'er by which 
water is raifed in capillary tubes. But in what manner it 
acts in this calc I am far from being able to explain. Much 
lefs can I imagine how air fliouh! pafs one w-ay and vapour 
' the other, in the fame pores, and how (he tranftniflion of the 
one fliould be neceflary to the Iranfmifiion of the other.— 

1 am falisfied, however, that it is by means of fuch pores as 
air may be forced through, that this curious procefs is per¬ 
formed; becaufe the experiment never fucceeds but in fuch 
veflels as, by the air-pump at ieafl, appear to be porous, 
ibough in ail fuch.” 

iThe truth is, thefe fe6ts fo difficult to explain are cxa£Wy The fa£l: is, that 
iimilar to thofe which are the fubjebt of this memoir; only in- ^i^y*”** 
ilead of a great number of pores we have one of fenfible mag. means of the 
nitude, (the bore of the tube.) Let the porous retort have 
the fame elaflic fluid within and without, in the one cafe; 
and the two phials contain the fame elaflic fluid in the other, 

• then 
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then no tranfmiilion isoblervabic in either; bat if the retori 
have common air. or any other gas. without, and aqueous 
vapour, or any other elaflic fluid, except the outfide one, 
within; then the motion in and out commences, jufl as with 
the phials in flmilar circumfiances. In ihis laft obfervation 
has fince been verified by Dr. Pricftley himfelF, of which an 
.account is given in No. 2, of the American Philofophk'al 
Tranfaflions, vol. 5. After alluding to his experiments al ove- 
<w.and the fame mentioned, he obferves, ** Since that time 1 have .{intended 
happens in anjr and diverfified the experiments, and have obferved, that what 
• * was done by air and water, will be done by any two kinds of 

air, and whether (hey have affinity to one another or nut, that 
(his takes place in circumftanccs of which 1 was not at all ap> 
prized before, and fuch us experimenters ought to be ac¬ 
quainted with, in order to prevent miftakes of confidcrable 
confequence.” 

The fa£ts ftated above, taken altogether, appear to me to 
form as deciflve evidence for that of elaflic fluids which 1 
maintain, and againji the one commonly received, as any phy- 
ficat principle which has ever been deemed a fubjed of dif- 
pute. can adduce. 


JIJ. 

On the Horizontal Moon, By Dr. Ok el v. In a Letter froj^. 
Mr. H. Steinhauer. 

To Mr. NICHOLSON. 

SIR, Fulnuk, March 1, I80(?* 

About the beginning of laft year, I had the pleajpre, in 
compliance with your obliging letter to fend you imprefiiona 
of (he Egyptian Scarabacus. whicli I hope came fafe to hand. 
Your kindnefsin infcrling my trivial remarks upon the fame in 
\oiir valuable Journal, encourage me lofubmit the following 
fliort eflay, upon a fobjc£l which has employed the ingenuity 
ol feveral of your correfpondents, which I received from roy 
friend Dr. Okely, of, Wyke, near Hallifax, in confequence of 
fume converfatjons occafioned by the perufal of your work. 

If 
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If you Ihink it worlby a place in your co!le£lion. it will 
be conddered as an additional obligation conferred on. 

SIR, 

Vour obedient Servant, 

- ' H..STEINHAUER,. 

Clj^rations on the feenmgb^ enlargsU appuran Diameters of the 
■ Sun and Moont u^en viej^ed in-or near the Horizon. 

Every’.;ne who views the fiin or tnooif, when they are in 
the horizon, thinks that they appear larger than when they are heavenly bmiies 
feen in any more elevated part of the heavens. And aftro- laigemt 
nomers know, that the diftance of the fame fixed fiars is I'*'"'* 
patently greater when feen near the horizon, than when they 
arc more elevated. But it is likewife welt known to afirono- 
mers, that the apparent magnitudes of the fun and moon, a'; 
well as the apparent dtfiancesof any given fixed fiars, as mea- 
fured by the micrometer, are the fame in that part of the hea¬ 
vens which is near the horizon, as, in the fame circumflances, 
they are found to be in any other part, except that the moon, 
being really perceptibly farther from an obferver, placed on 
the earth's furface, when flie appears in the hotizon, than 
when Aie appears in the zenith, is found to have a fmaller 
apparent magnitude, agreeing with the caufes to winch it is 
known to be owing. The firfl mentioned phenomena niuft 
therefore belong to the head of upiical detcptions. Let us 
enquire from what fourcelhis deception arifes, 

I am not the firft by whom the fourc c w'as fought for in the 
apparent fiatnefs of the fky; but 1 dilTer as far as I know, 
from all others in my manner of conne£ling one appearance 
with the other. 

In order to explain my idea of the matter, I tliall firft at- Explanailon of 
tempt to (licw that the flattened appearance of ibe viflble hea- 
vens U. not an iliufion, but a reality ; or in other words, that the lieaveni. 

•jtn obfeSrvef placed on the earth is really at a greater diftance 
ffbm a point of the tky, fituate in the horizon, than from a 
' point fituate in the zenith. 

This will appear in (he cleareft manner if we endeavour to Tke Iky is areal 
give an anfwer to the two following queftions: Wluit is he/ky ? flatten’d 
and Where is thejky ? concavity. 

By the tky, I mean (hat Jblue concave fupoifictcs, within 
which every obferver on the furface of the earth finds himfelf 

placed 
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placed. What is this? It iscerfainly fomcthing real an-? ma- 
teriah or elfe it would not appear coloured. For bodies, lo 
appear coloured, muft have parts of Tome determinate mago 
nitude. 

Where doth it exift? Not in thofe immcnfely diflant parts 
of fpace. where the heavenly bodies revqlve. For if ihofe 
fpaces contained any bodies of a determinate magnitude, ^nd 
confequently of a determinate deofity, the heavenly Ij.jdies 
could not continue through ages to revolve in the 1^.0 peri¬ 
odic times; their momentum would be diminiflied by refin¬ 
ance. and the periodic times ol their revolution would change. 
The blue Qcy therefore cunnot be placed beyond the atmofphere 
of our earth. The ftnalleft parts of bodies, that are coloured 
are. blue, and the blue fky is therefore either the atmofphere 
ilfelf or the fmalleft and moft elevated vapours afeending in 
it, or both together. The heavenly bodies thine through it, 
and therefore it cannot be opaque; it is ilfelf of a blue colour, 
and therefore is not perfectly tranfparenl. 

Though we arc ignorant of the cxadl height of the almof- 
pherc, yet w'e may take it for granted, that it does not extend 
as far as the moon, and therefore that the ditlance of its far- 
thefi points from the centre of the earth has a finite ratio to the 
femi-diameler of the earth. That the ratio is probably lefs 
than 2:1. 

If therefore the blue heavens which furround the earth, and 
are concentric with it, have a feraidiameler not double that of 
the earth, their horizontal points as viewed from the earfl), 
muff he farther from us than any (hat are nearer the zenith. 

For let A C F (Plate V\\, /ig. 1.) reprefent a great circle 
of the earth, and A C be its radius, and let the circle D B £ G 
reprefent a great circle of the atmofphere drawn with a ra<Bus 
AB not = 2, AC, the line CDyBC; HCt BC. 

—which is not ^ flattened appearance of the 

aiw^ys alike, heavens, by obferving that, when the fley is uniformly over-. 

call with clouds, the concave fuperficiea appears confideraltly 
flatter than when the> lk}r is ferene. In the forpier cafe^ the 
two concentric circles in the figure approach nearer to each 
other, the clouds being nearer to the earth than the fley is* and 
the ratio of D E to C B mufl of courfe increafe. 

Explanation But to proceed. When any bodies fituated behind a femi- 
t.om • diagram iranfparent fereen are feen through it, .they will appear to be 

of the ik If, that ^ /• j 

f::ced 
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fhc fcreen at Ibc points of intcrfc^lion, which lines Ac heavenly 
Hrawn from every point of the bodies to the eye of tlie *’“^**1 ^ 

ferver, make with the fcreen. Now fubh a femi-tranfparent the horizon- 
Icreen, the blue Ikies inlcrpule betwe<Ai the heavenly bodies 
and our eyes. They wdl therefore appear to be fixed in the 
iky, atjhc above-ifientioned points of interfeftion. 

iliit if lines DC, HC, IC, BC, be drawn fo that the 
angle at C aic equal, Hiey may be confidered as coming from 
the extru.ne points of bodies which fubitend equal angles of 
viliot^, or whic h have the fame appaient magnitude. The angle 
D C H may be confidered as reprefenting the angle of vifion 
which the fun fuUends at the hoii^on. The equal angle 
H C I, the angle lubtended b} the (atne body in a more ele¬ 
vated fitualion. But Dll 7 Hi. Thus the heavenly bodies 
inuft appear enlarged in their vertical diameters* when In the 
horizon ; and the fame may be fliewn of any other diameter 
They will tlierelore appear uniformly enlarged; which was 
the thing to be explained. 

W. OKELY. 


IV. 


Account of fotne Specinuns of Uufultes from the nm'ihcm Coojl 
if Antrim. the Ikv. Dr. Wjlham RtcuAHUsoN, 

(Concluded from Page 273.) 

The peninfula of Portrufti lies about fix miles to the weft on tiio 

of the Giant’s Caufeway, and on its eaftern furlacc alone pre- 
Tents tbeie ftrata. 

In the fpace of about 700 yards, it exhibits in miniature tbofe 
changes and interruptions of the ftrata* which occur on the large 
^le along the northern bafaltic coaft of Ireland. At the place 
where tl emerges from the ftrand, there firft occurs a roafs com¬ 
peted of ftrata of the coarfe and filiceous bafalt, placed over 
each other alternately; this is fucceeded by an accumulation 
of regular ftrata of the coarfe balalt alone. A fecond alterna* 
tion, and a fecond accumulation of the coarfe-grained ftrata* 
come in order, and extend to the well called Tubber Wherry, 

Here commences an accuroulation of many ftrata of the fili- • 

* ceout 
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Remaiks on the ccous bafall alone, which ftre^ches along the fliore for 

bafiitcbot the lOOyards^and then changes into a third alternation, which 
coaft of Antrim. . . n 

contmnes to the liUlc boaf^harboar, cilled Po/f-fn-too, near 

which the liliceous bafalt difappears. Over this firelch, not- 

withfianding the Wquent change in the arrangement of the 

flrata, the thicknefs of each tlratum, of b^h fpecies, remains 

pretty nearly the fame, and the portion of them all ftoatliK fo, 

viz. with a confidcrahle dip to E). N. '£. 

The weft fide of (he peninfula, thoagli only ^out 400 
yards dlftant, condtls entirt'ly of coarfe bafalt. It fliows a 
bolder face, and is formed of ludc mailive pillars, from 60 to 
80 feet long. 

" I am aware,'' fays Dr. RIcliardfon, ** (hat fcveral inine> 
ralogifis deny the (hell-bearing (lone to be bafah, while others 
conlerid firenuoufiy that it is. I will not venture to decide on 
(he qaefiion, but muft remark, tl)at I have never met with it 
but contiguous to bafalt, and fo folidly united to this laft, that 
the continuity of the whole mafs was uninterrupted. The 
grain of the ftone graduates, as has been already remarked, 
into that of the common bafalles; and the arrangement of it 
and that of (he bafalt, with which It is fo much mixed at 
Portrulh and the Skerry ifland, is exactly the fame; the lirata 
of each fcarcely differing in thicknefs, and not at all in inclf«> 
nation. The ftrata of both kinds break into, prifms, and the 
furiaces, where acccflible, exhibit the appearance of caufe- 
ways, differing only in this, that in the filiceous bafalt, the 
pentagon is the prevalent figure, and in the coarfe bafalt, the 
quadrangle. The fufibility of both ftones is alfo nearly the 
fame; the fiiells in the filiceous bafalt are calcined in the fire, 
and many more are then difeovered which had befofe efcaped 
the eye 

Whmjlone 

* Dr. Richardfon obferves, that fome mineralogifts deny'that ^ 
this fofiil is bafalt. Several of the members prefent when this pa-" 
per was read, fome of whom had examined the ftone in its native 
place, wcare of that number. It was remarked, that though cer¬ 
tain portions of the ftrata of this fofiil bore ihuch refemblance to 
fomc fpecies of bafalt, by far the greater part of the mafs bore no 
refemblance whatever to any. 

It was alfo ftated, that the fubftance of the coarfe-gruned, un- 
difputed balalt, which lies between the ftrata of this ftone, does not 
contain any vtltiges of marine animals; That veins often ^ffoe ‘ 

from 
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Whinjlom Dikes on the Coaft of Antrim. Remarks on tlie 

V . . . « A bafaltes of the 

Dr. Kichardfon deforibes foine parJicuIars in the conftruc-^f Antrim, 
tlon r»t' the vvhinftone dikes on the coaft of Antrim, which ap¬ 
pear iinguiar, and dol'erving of attemion. Thefe dikes, he 
lays, are uniformly formed of large mamve prifms laid hori- 
s!ontuUy, which aPe always divifible into ftnaller prifms that are 
lik'-iwife horizontal. To prevent confufion, he calls the firft of 
thefe component pri/mf, and the fecond, or fmaller ones into 
which the others break, confiituent prifmS, 

The component prifms are foraetimes of enormous fize, and 
in the fame dike arc nearly equal; the conftituent prifms arc 
fmall, (the tides about an inch long), and neatly formed. 

The dike which traverfes the (.Tiunt’s Caufeway, differs from 
thofe on other parts of the coaft, by having no component 
prifms. It refcmbles a plain w'all, of which the parts fliivcr 
under the hammer into very neat conftituent prifms. In the 
dike at Seaport the fame thing is obi'erved; the prifmatic ftruc- 
ture does not penetrate two inches from its edge; the whole 
interior feems an amorphous mafs. 

Tlie fpccimens of this latter dike, fent to Dr. Hope, exhibit 
its continuity with the adjacent bafaltic rock which it traverfes, 
and alfo the continuity of the fine bafall of its edge with the 
granular ftone which compofes the middle of the dike. 

The dike of Port-coan is a very folid mafs, compofed of 
ftoncs apparently round, and imbedded in a bafaltic pafte, or 
uifUirated mortar. The round ftones arc formed of concentric 
fpheres, like the coats of an onion; they exceed a foot in di¬ 
ameter, aud, together with the mortar by which they are united, 
they form a very cunopafl and highly indurated rock. 

Beftiies thefe large dikes. Dr. Kichardfon remarks, that 
veins from half an inch to an inch and a half thick, often cut 
the bafaltic ftrata on that coaft in all directions. The materials 
of thefe veins are never the fame with the contiguous bafait. 


from the beds of this real bafait, and peWadc the Aippofed fdiceous 
fpecirs > fome of them connecting together the feparate beds of the 
real bafait; others dying away in fleuder rami/ientions; as they rife 
through the interpofed ilratum. In no inftance is this reverfed: 
The veins never proceed from what is called the Siliceous Bafait. 
It was farther obferved, that both the fra£ture and external furface 
of this ftone exhibit a ftratiiied ftru£lure, in many Inftances, which 
neeigf4iappens in the true bafaltesi,^ 

but 
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Remarks on the but are generally finer. At Portrufli i? a large vein, and rTtuf* 
c^^uf Antihn. ® l<Baller vein, not an inch llnek, winch, proceeding from 
below, terminates in the fulid rock before it reaches the fur- 
face. 

r 

ifi. dlant OhfcrvationsQ 

Some of the f|>ecitnens i t j)r. Richardfon^s catalogue*'are 
from a tjuarry in a mats ot f daltat Baliylugan, two miles foulb 
of PorlruQi. Thisbalalt contains fmall caviiies in its interior; 
many of them full of rreOi water, which giifnes out when the 
ftonc is broken by the lijcunvr, us if it had been in a Rate of 
compreffion. The flooc i-. !’■' h -.'■il, and flies fo tn pieces, that 
Dr. Richardfon has not been able to collect any of the water 
for the purjjofe of anal^ fis. 

'Phe lace of the quarry in which this variety of the bafalt is 
found is about 15 feet high, and is cut into a (Iratuni, the 
thicknofs of which is not yet afcertaiiied. The rock is entirely 
columnar, the pillars fomcvslmt fmaller than thofe of the 
GianPs Caufeway, Icfs perfect, not articulated, fometimes 
bent, and varioufly inclined. The tides and the interior of 
the pillars are full of cavities. In confcqucnce of the obfer- 
vations of Dr. Hamilton and Mr. Whitehorft refpecling the 
porous texture of the air or bladder holes of the bafaltesof the 
Caufeway and its vicinity. Dr. Richardfon has examined a 
great variety; but in no infiaiicc, except this of Baliylugan, 
has he found caviiies, in the interior of the bafallic rocks tfn 
this coaft, though they are tiequont on the furface expofed to 
the air. 

The laft variety of whinflone enumerated by Dr. Richard- 
(bn is the Ochrous, which makes, as he fays, a confpicQous 
figure in the ftupenduoiis precipices along the coaft of Antrim. 
It is difpoled in extenfive drala of every thicknefs^ from an 
inch to twenty-four feet, and varies in colour, from a bright 
minium to a dull ferrugmous brown. 

Three remarks arc made by Dr. Richardfon, that are UD* 
doubtedly of importance, and lliow that this Rone is merely 
bafalt in a certain Rate of decompofition. 

1. The ochrous Rrata are extenfive; they remain always pa¬ 
rallel to the biilalt flrata which they feparaU:; they unite to the 
bafalt without inlcrropling its foUdity; the change from the 

5 ' $pe, 
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lo ti.o Other is fisclcicn, aiul the lines ol' demarkatipn arc 
clifliudt. The OLhrous (lone Is never found but contiguous to 
other bafalt. 

2. The fuhllances imbedded in the ochrous rock, and in ba* 
hills, are c.\ud!y the fume; calcareous rpar, zeolilei chalce¬ 
dony, See. * 

Among (he varieties which this rock prefents, there may 
be found everv intcrmc<3iale flage between found bafalt and 
perfcfl orhre. The change is often partial, beginning with 
veins arid tU iKh-r ran[ii(ication«. 




V. 

On tfie AL^ftpthm of Gafts by Water and other Liquids, Ly 

John Dalton,* 

). Ik a quantity of pure water be boiled rapidly for a (hort Air or gas 
time in a voflel with a narrow aperture, or if it be fubjefled to waterby*boi*ihit 
the air-pump, the air CKhauiled from the receiver containing and agitadon n. 
the water, and then be briflcly agitated for fome lime, very 
nearly the whole of any gas the water may contain, will be 
e^drlcated from it. 

2. It a quantity ot water thus freed from air be agitated in The volume of 
an\ kind of gas, not chemically uniting with water, it will 
abforb its bulk of the ga^i, or olhurwife a part of it equal to is conftant, and 
lome one of the following fra6tions, namely, 4 , rh> S,e SlIkTto 

&c. tbefe being the cubes of the reciprocals of the natural the cube of a 

&c. the fame 


numbers I, 2, 3, &c. or-j-j, 


s 


i. 

43 ' 


reciprocal of 
° that bulk. 


alw'ays being abforbed in the fame proportion, as exibited in 
the following table-It muft be underftood that the quantity j;-equal pref- 
of gas is to be meafured at the prejfure and temperature ruith peratures being 
vihieh the impregnation is e^ecled. fappofed. 


* Manchester Mem. NJ S. Vol. I, 


Sulk 
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Table of quatt- 


Bulk abforbcd, the bulk ol 
'vaicf biiing unity. 

■ 

Carbonic acid gas, ful- 
phureUed hydrogen, nitrous 
oxide.* 

• 

i — » 

— T 

Oicfiatii gas, of th® Dutch 
chemifts. , . 

-Js = -.7 

Oxygenous gas, nitrous 
gas,t carburrelled hydrogen 
gas, from itagnant water. 

i 43 

Azotic gas, hydrogenous 
gas, carbonic oxide. 

j 

None difeovered. 


3. Thw‘ gas thus abforbcd may be recovered from the water 
the fame in quantity and quality as it entered, by t jc means 

nointcd out in die (ii ft article. . , , •.! 

4. If a of 'va*ef f'®™ ““ *>e agilae wi i a 

miHlare of two or n.ore galoa (lad. as 
.— , .. water vfill abforb portions ol each gas the fame as if they 

State ps prefented to it feparalelv in ' 

jTx. gr. Atmolphenc air, confiftmg of 79 parU azotic g s. 

and 21 parts oxygenous gas, per cent. 

Water abfoibs of azotic gas = 1.234. 

_—-wV of -rVff. oxygen gas — .778 


Water .^bfoibs 
any gas in the 
fame quantity, 
vfhctiier it c<m 
tain ano 
«: nut. 


Sum, percent, 2.012 

. According to Mr. William Henry’s experiments, 

„t imbibe quite its bulk of nitrons onide; in 

with me it ha. come ,er, near if. The apparent d.™«0" «f ^ 

gas. may be owing to the difficulty of afcermnmg th. exaa 

*‘+Ab'oatX”f'nitroos gas is ufnally abfoibed i and *is re- 
coveralde; This difference is owing to the refidoom of °*y8“ 
the water, each meafore of which takes 5i of nitrous gas to fatu 
rate it, when in water. Pei hap. It may be found that mttous g, 
ufually contains a fmall iwrtion of nitrons oxide. qn, ^ 
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u* if v\ator impregnRled with any one gas (as hydrogenous) If water and 
be agitated with anotiiecgas equalljfAhfbrbable (as azotic) there fn «nfinemwi^ 
will apparently be no abfofpiion of th^ tatter gas; just as much a mixture will 
gas being found after agitation as was ii iroduced to the water; oat 

but upon exautinatiou the reiiduary gas atili be found a mixtw'e of the witter, 
of the Iwf), and tfle parts of each, in the water, will be*'’'* 
exactly proportional Id ibbfc out of the water. 

6 . If water impregnati^d with any one gas be agitated with 
another gas lefs <>r more abforbabl^there will apparently be 
an indreafe or diotiimboti!. of the latter; bait upon examination 
(herel^uary gas will belpund a mixture of the two* and the 
proportions agreeable to article 4. 

7. If a quantity of water in a phial having a ground (top- Temperature 
per very accurately adapted, be agitated with any gas, or 
mixture of gafes, till the due (hare has entered the water; fluids, 
then, if the (iopper be fecured, the phial may be expofed to 

any variation of temperature, without diflurbing the equilibri. 
um: That is, the quantity of gas in the water will remain 
the fame whether it be expofed to heat or cold, if the ftopper 
be air-tight. 

N. B. The phial ought not to be nearfull of water, and the 
temperature fltoutd be between S 2 *> and' 212 °*. 

8. If water be impregnated witli onegas (as oxygenous), G^res which are 
end anotheTgajs, Having an aiSnity for the former (as nitrous), 

be agitated along, with it; the ablbrption of the latter gas will 
be greater,' by the quantity necelTary to faturate the former, 
than tt.^uld Have been if the water had been free from gas.* 

&\ Moll liquids free from vifeidity, facH as acids, alcohol. The abforptlon 
liquid fuiphureiSi and faline folutions in water, abfori) the fame 
quantity of gales as pure water; except they have an affinity by water. 
for the gas* fuch as fulphurets for oxygen, &rc. 

The preceding articles contain the .principal fa 6 ls necelTary 
the theory of abforption; Thofc that follow are of 
a fulborii^ate nature* and partly deductble as coriollaries to 
^hetn. 

One part of oxygenous gas requires 3.4 of nitrous gas to fa¬ 
turate it in water. It is agreeable to this that the rapid mixture of 
vxygenous' and nitrous gas over a broad Inrface of water, acca* 
lions a greater diminution than otherwlfe. In faA, the nitrous 
acid is formed this way; wherein, when water is not prefent, the 
nitric aej^ ij formed, which requires juft half the quantity of ni- 
ircyA/ ’aC'as I have lately afeertained. 

VoL. XIII.—A PH It, 1800, 


Y 


10. Pure 
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NatuH waters 10. Pill6 diflilled water, rain and fpring water ufuallyX-e" « 
the^due^^^f tain nearly their due fliare of atmofphenc air; it not, they 
atmof. ur; but quickly acquire that {har . by agiUlion m it, and lofe any other 
h^!eftw*n» gas tlwy may be impregnated with. It is remarkable, bow- 
ur}gefl. ®ver, that water by fl/ignation, in certain circomllances, lolcv 

part oral! of its oxygen, not with (landing its con ftapl expo- 
fition to the atmorphcrc. This I have uniformly found to be 
the cafe in my lar^e wooJun pneumatic trough, containing 
about eight gallons, or 1J cubic foot of water. Whenever thw 
is replenitlied with tolerably pure rain water, it contains its 
fhare of atmotphoric air; but in procefs of lime it becomes 
deHLient of oxygen: In tinee months the whole fuiface has 
been covered with a pellicle, and no ox)genous gas what¬ 
ever was found in the water. It was grown oHcniive, but 
lot extremely fo; it had not been contaminated with any ma¬ 
terial portion of metallic or fulphureous mixtures, or any other 
article to which the elTcCl could be afenbed.* The quantity 
of azotic gas is not roateriaily dmnnidied by fiagnation, if at 
all,—Thefe circumffances, not being duly noticed, bare been 
the fource of great diverfity in the relulls of different philofo- 
phers upon the quantity and qaality of atmoipheiic air in water. 
By article j<, it appears that atmofphenc atr expelled Item 
water ought to have 38 per cent, oxygen; whereas by this ar¬ 
ticle air may be expelled from water that fliall contain from 38 
to 0 per cent, of oxygen. The difappearancc of oxygenous 
gas in water, I prefume, inufi be owing to lome impurities 
in the water which combine with the oxygen. Pure ram 
water that had Hood more than a year in im earthenwaie bot¬ 
tle had loH none of its oxygen. 

Why water by 11. If water free fiom air be agitated with a fmilli portion 

moft*oxyg«n'***** atmofpberic air (as bulk) the refiduam of fuch 

horn ur. air will liave proportionally lets oxygen that the original : If 
we take as above, then the redduum will have only 17 
per cent, oxygen; agreeably to the piinciple eilabliHied in 
article 4. This circumftancc a counts fot the obfervations 
made by Dr. Pneflleyi and Mr. William Henry, that water 
abforbs oxygen in preference to axute, 

Difappesrancp of 12. if a tall glafs veilel, containing a fmall porllnn of gas 
andef 4 ^^ fee inverted into a deep trough of water, and the gas thus con- 
fiued by the glafs and the water be brifkly agitated,^ it wilt 
gradually dilappear. 

* It was diawn fiom a leaden tiftcin. ^ 
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tt is a wonder that Dr. Pneftley,lwho feems to have been 
the firft to notice this hSi, fliould ha^e made any difficalty of 
It;—the iois of gas has evidently a mechanical cjufe; the 
agitation divides the air into an iniinlte number of minute 
bubbles, which ma^ be feen pervading tht v^hole water; thefe 
are fudceflively driven out from under the margin of the glafs 
into the trough, and lo^Icape. 

13. If old Hagnanl water be in the trouigh, in the lad ex-Old flagnant 
penment, and atinofpheric air be the fubjc^, the ox>genousi 

gas will \ery foon be almoft wliolly extracted, and leave a re> 
iiduum of aisolio gas; but it the water be fully impregnated 
with atmorpheric air at the beginning, the refiduary gas ex¬ 
amined at any time will be pure atmolpheric air. 

14. If any gas not containing either axotic or oxygenous Agitation of gas 
ga.s, be agitated over water containing atmofpheric air, the 

refidaum will be found to contain both axotic and oxygenous oxygen andaaota 
gas. •»> *»»*“»«• 

15. Lot a quantity of water contain equal pdrtions of anyThe eftape of 
two or inoic unequally abforbabie gales: For inflance> azotic gastrom 
gas, oxygenous gas, and carbonic acid gas; then, let the water i„g the preffur* 
be boiled oi fubjeded to the air-pump, and it will be found be greater 
that unequal portions of the gafes will be expelled. The ^^,**^* *****^**‘’ 
azotic will be the greatefl part, the oxygenous next, and the 

carbonic acid will be the leaft. For, the previous impregna¬ 
tion being fuch as is due to atmolpberes of the following rela¬ 
tive forces nearly: 

Azotic • • - 21 inch, of mercury. 

Oxygenous - - 9 

Carbonic aetd ] 

<u)nreqQently, when thole forces are removed, the refilieocy 
uf the azotic gas will be the grealell, and that of the carbonic 
ftcid the leaft; the last will even be fo fmall as not to over¬ 
come ihecohefion of the water without violent agitation. 


^cmarkt on the Authority cf the preceding Fii&s. 

In order to give the chain of fa^s as diliin£l as poftible, I Aemarks on 
have not hitherto mentioned by wlioiu er in what manner they ^ 
w ere afeertaioed. by denlb ftvids. 

The fad mentioned in the firft arliclq has been long known; 
a doubt, however, remained refpedtng the quantity of air ftiil 

Y2 left 
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Remjiki «n left in water after ebullitnn and the operation of llte air-pcmjp» 
forpriw o^p^afesarticles^ill, I apprehend, have placed thiiN. 
iy dcnfc fluids, in a cIcartT point of view. 

In determining the quantity of gafcsabforbed, I had the re- 
fuk of Mr. Wiilian^ Henry's experience on the fubje^ before 
me, an account of which has been publiftifid in the Fliyofophi~ 
cal Tranfadions for 1803. By the reciprocal communications 
ftnce, we have been enabled to briflg the refuits of our ex* 
periments to a near*agreement; as the quantities he has given 
in his appendix to that paper nearly accord with, thofeX have 
Hated in the fecond'article. In ray experiments with the lefs 
vbforbable gafes, or thofe {»f the 2d, 3d, and 4lh clalTes, I 
uled a phial holding 2700 giainsof water, having a very ac« 
ruratciy ground Hopper; in thofe with the more abforbable of 
the Hrfl clafs) I ufed an eudiometer tube, properly graduated, 
atui of aperture fu as to be covered with the end of a finger. 
This was filled with the gas and a fmall portion expelled by 
introducing a foiid body under water; the quantity being no* 
ticed by the quantity of water that entered on withdrawing 
Ihcfotid body, the finger was applied to the end and the water 
wdtliin agitated; then removing the finger for a moment under 
Water, an additional quantity of water entered, and the agi¬ 
tation was repealed till no more water would enter, when the 
quantity and quality of the refiduary gas was examined. In 
fa6I, water could never be made to take its bulk of any gas by 
this procedure; but ii it look or any other part, and the 
refuluary gas wan pure, then it was inferred that water 
would take its bulk of that gas. The principle was the fame 
in ohng the phial; only a fmall quantity of the gas was ad¬ 
mitted, and tho agitation was lunger* 

There arc two very important fa£ts contained in the fecond 
article. Tlic firft is, that tlie quantity of gas abforbed is as 
the denfity or prefTurc, This was difeovered by Mr. William 
Henry, before either he or I had formed any theory on the 
iubjeft. 

The other is, tliat the denftty of the gas in the water has a 
fpeciai relation to that out of the water, the diflance of the 
f>artic]ufi within being always foine multiple of that without: 
'riuis, in the cafe of carbonic acid, 8;c. the diflance within 
and without is the fame, or the gas within the water is Of the 




, j>»artlcles In ihe water is twice that Without; in oxygenous gasj 
&c, the diftance is jufi: thr-.-e limes great within as without; f^pyptjon of gates 
and in azolic, &c. it is tour times. 1 his fa6t was the rcfult ^^denfu fluiJs, 
ol ray own ent^uiry. The former of thefe, I think, decides 
the effect to be qjechanical; am! the Idtter feerns to point to 
the pfinciple on which the evjtiiiibriuin is adjufled. 

The ta6is nOiiced it 5 #!he 'R!!, 3lli and Glh articles, were in» 

■veffigated a priori IVom the mechanical* bypothefis, and the 
notion of the diflin£l agency of elaffic fluids when mixed to¬ 
gether. The refulls were found entirely to agree with both, 
or as nearly as could be expedlcd from experiments pf fuch 
nature. 

The has mentioned in the 7 lb article are of gre.it im¬ 
portance in a theoretic view; for, if the quantity of gas ab- 
forbed depend upon mechanical principles; it cannot be af- 
fe6led by temperature in confined air, as the mechanical clFeCl 
of the external and infernal air are alike increafed by heat, 
and the denfity not at all alfedled in thefe circumftunc^s. I 
have tried the experiments in a confiderable variety of feiu* 
peruture without perceiving any deviation from the principle. 

5l delerves further attention. 

If water be, as pointed out by this eflay^i a mere receptacle 
of gafes, it cannot affea their affinities: hence what is ob- 
ferved in the 8th article is too obvious to need explanation.— 

And if we find the abforplion of gafes to arife not from a che¬ 
mical but a mechanical caufe, it may be expefled that all li¬ 
quids having art equal fluidity with water, will abforb like por¬ 
tions of gas, Jn feveral li<juid'. I ! .‘vc tried, no perceptible 
difference has been found; but thi^ deferves further invefti- 
gation. 

After what hais been obfenved, it feems unneceflkry to add 
any explanation of the lOih 'and following articles. 

i* 

Theory of the AhJhrptUm o/GoJes by Witter, IfC* 

■ From the fads developed in the preceding articles, the fol¬ 
lowing theory of Ihe abferption of gafes by water feemsde- 
duclble, 

1. All gafes that enter into water and other liquids by means 
of preflure, and are wholly difengaged again by the removal 
of diat pireffure, are /uechankally mixed with the liquid* and 
sot ehemitJjiiy combined with it* 


2.'Gaf«» 
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Ketharks on 2. Gafes fo mixed wi(!i|wa(cry &c. retain their elafticity 

power ainon^il their ow^n pariiclesy jult the fame 
by denfc flaids, in the water as out of it, the intervening water having no 
other influence ill this relpect than a mere vacuum. 

3. Eich gas is retained in water by the ^re^ure of gas of 
its own kind incuinbunt on its lurlaee abftra^ledly contideredj 
no other gas with which it may be mixed having any perma¬ 
nent influence in ihis^refpe«5t, 

4. When water has abCorbed its bulk of carbonic acid gas, 
&;c. the gas dues not prefs on the water at all, but prefles on 
the containing s’clTel juft as if no wafer were in. When 
water has abforbed its proper quantity of oxygenous gas, &c. 
that is, -jy'y. of its bulk, the exterior gas prefles on the furfacn 
of the water with |y of its force, and on the internal gas with 

of its force, which force prciTes upon the containing veflel, 
and not on the water. With azotic and hydrogenous gas the 
proportions are and rofpe6tiveIy. When water con* 
tains no gas, its furface muti fiipport the whole preflTureof any 
gas admitted to it, till the gas has, in part, forced its way into 
the water. 

5. A particle of gas prefling on the furface of water is ana¬ 
logous to a Angle (hot preliing upon the fummit of a fquare 
pile of them. As the fliol diflribntes its prelTure equally 
nmongfl all the individuals forming the lowed iiratum of the 
pile, fo the particle of gas diftribules.its prafl'ure equally araongft 
every fuccefGve horizontal dralum of particles of water do win 
wards till it reaches the fpliere of influence of another particle 
of ga«. For indance; let any gas prefs with a given force on 
the furface of water, and let the diflance of the panicles of 
gas from each other be to thofe of water a.s 10 to 1; then each 
particle of gas mud divide its fop;e equally auiongd JOO parti¬ 
cles of water, as follows !<—lt exerts its immediate force upon 
4 particles of water; thqfe 4 prefs upon 9, the9 upon 16, 
and fo on according to the order of fquare numbers, till 100 
particles of water have the force difirlbnted aroongd them; 
and in the fame dratum each fquare of 100, having its incum¬ 
bent particle of gas, ihe w^ater below this dratum is uniformly 
prefled by the gas, and confequently has not its equilibrium 
didurbed by that prelTure, 

6. When water has abforbed of its bulk of any gas, the 
dratum of gas on (he furface ol the water pre(liii?with of 
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ils force on the vvaler, in the manner pointed out in the laft Remarks on 

ariicle^ and ivilh its force on.Uie appermofl ilratum gafts 

gas in the water; The diflance of the two ilrata of gas muft by denfe ftuids» 

be nearly 27 limes the dillance of the particles in the incum- 

bent atmofpliere, and 9 tiine- llie diftanfc of the particles in 

the wjater. ThIs*comparalivel\ great diftunce of the inner 

and outer atmofphere arilcs from the great repulfive power of 

the latter, on account its tuperior dcnfii)! or its prefenting 

i) particles of furface to the other 1. When is abrurbed, 

the diftance of the alraofpheres becomes (S t limes the dittance 

of two particles in the outer,, or 16 times that of the inner. 

The annexed views of perpendicular and lioruonlal firata of 
gas in and out of W'atci. w'lll fufhciently illudrate thefe po- 
fitions. 

7. An equilibrium between the outer and inner atmofpheres 
can be edabliflied in no other rircumftance than that of the dif- 
tance of the particles of one atmolphere being the fame or 
fome multiple of that of the other; and il is probable the mul¬ 
tiple cannot be more than 4. For in this cale the diftance of 
the inner and outer atmofpheres is fuch as to make the per- 
pcndicalar lorcc of oeach particle of the former on thofe parti¬ 
cles of the latter that arc immediately fuhjeifl to its induence. 
phyfically fpeaking, equal; and the fame may be obferved of 
the fojali lateral force. 

8. The greateft didicuUy attending the mechanical hypo¬ 
thecs, arifes from di0erent gafes ubierving difTerent laws.— 

Why does water not admit its bulk of every kind of gas alike ? 

This quedion 1 have duly confidered, and though I am not 
yet able to fatisfy rnyfeli completely, 1 am nearly per funded 
that the circiimdance depends upon the weigbt and number of 
the ultimate particles of llie feveral gafes: thole whofe par¬ 
ticles are iightefl and dngle being lead abforbable, and the 
others more, according as they increafe in weigbt and com¬ 
plexity.* An enquiry inU) the relative weights of the ulti¬ 
mate particles of bodms, is a fubjefi, as far as I know, en¬ 
tirely new: I have lately been profecuting this enquiry with 
remarkable fuccefs. The principle cannot be enter^. upon in 
diis paper; but I fliall juft fubjoin the refuUs, as fiir as they 
appear to be afeertained by my experiments. 

^.Subfequtnt experience renders thiiconjeaum lefs probable. 
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On the jhppofed fafeinating Power (f the Rattle-fnake. With ($ 
remarkable Indian Tradition upon whu:h it is probable the 
earl^ European Settlers founded their popular Tales, Fr<m 
the Philadelphia Medical and PhificalJournal, i^BENjAMi}< 
Smith Barton, M.D. 


./Almost all ami^iibious animals (fays Pro^fibr Eabricitts,) , 
the tortoife excepted, live by preying upon other animals. 
But being deflitiile of (Irength and fwiftnefs, nature' has 
given, at leaft to fome of them (according to the teAimony of 
many and creditable writers,) the peculiar faculty of forcing 
other dniti)al.s to throw themfelves into their open jaws. Kalm, 
the Swede, and the American Smith Barton, a|]^f of the 

Americai^ 

./ 
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American ferpcnl?!, that if 0103 ^ fix their fiery, glaring eyes 
upcm any animal, fuch as a fquirrel, or a btril» ivilhin a certain 
difiance, they entirely lofe the power of efcaping, bat thiow 
themfelves, flowly, irrefifiibty, into the extended jaws of 
the fnake. And if any tiling diilurbs Ihe fnake, lo that it 
withdraws its eyes bat for one moment, they elcapc with the 
utmoft precipitation. ^ 

We obferve (continues this learned qatiiralifi) fomething 
fimilar to this in our common, tardy, thick, and fat toads^ 
which frequently fit under little fiones and buflies, having 
their mouths wide open, into which flies, bees, and other 
itife£is, are drawn in the fame manner. All the theories 
that have hitherto been offered to explain thefe appearances 
appear lo me both unnatural and improbable. Indeed, 1 can* 
not but doubt the reality of the fad itfelf, until we fliall re¬ 
ceive further obfervations and difeoveries relative to it. 

J. C. F.VOUICII, SfCm 
Rejldiate Natur-Hijlorifcher VorkJ'ungen, 
p. 267, 2()8. Air/.* 1804. 

It will be evident to any one, who has perufedt with at- Annotation 
tention, my two publications ♦ on the ruppbfed fafeinating “** 

faculty of (he rattle-fnake, and other American ferpents, that 
Mr. Fabricius has by no means fully comprehended my pecu¬ 
liar theory. 1 have not adopted the hypothefis of the very 
refpedable Kalm, with whofe name mine is mentioned by 
the Danifii Profenbr, On the contrary, f have endeavoured 
lo ihow, and I flatter myfelf that I have very fatis/adorily ^ 

fhown, that there is no fuUd foundalipn for the vulgar, and 
very generally-received opinion, that ferpents are endued 
with the faculty of fascinating, or chafmjng, other animals. 

B. S. 

The following very curious traditiem of feme of our Indians, NsrratlTc. 
relative to ferpents, h worthy of publication in this place. 

A paH the tradition has already been puhlifhed in my 

♦ A Memoir concerning the Fafcinating Faculty which has been 
aferibed to the Rattle-fnake, and other American Serpents. Flu- 
latklphia: 1796. — Supplement to a Memoir, &c. Philadelphia, 

Or»fce Philof. Journal, Vols, VII. and VIII. 

I* 


SuppUntent 
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Supplancni to a Memoir concerning the Fafcinating Faci^ 
u'hich has been aferibed to the Rattle-fnakc, ajid other Anwricq» 
Her pints, 

* Having queflioned Indians, a nuoaber of times, wilh 
refpeft tu fnakes having the power of charsoiitg, and always 
being anfwered in the negative, 1 was at Ibngth defired (fays 
iny friend, Mr. John Heckewelder) to give the icafon the 
white people had for believing fuc^ a thing, which not^/ 
The rattle-fn*k« being fatisfadlory, Pcmaholend • declared: ** The raltic«-roake 
ly* crafe'and*^ obtains its food merely by flynefs, and a perfevering patience, 
»tilrefs. It knoweth as well where to watch for its prey at a cat does, 
and fuccecds as well. It has, and retains its hunting grounds. 

In fpring, when (he warm weather fets in, and the woods 
feenj alive with the fmaller animals, it leaves its den. It will 
crofs a river, and go a mile and fnrtiier from its den, to the 
place It intends to fpend the fummer; and in fall, when all 
the young animals bred this feafon arc become lirong and 
adive, fo that they are no more fo eafily overtaken or caught, 
it direds its courfe back again, to its den, the fame as a 
bnnter does to his camp. 

JnJiia traiiiion, The white-people,” continued Pemaholend, *' probably 
have taken the idea of this fnake having the power of charm¬ 
ing from a tradition of ours (the Indians) which our fore- ■ 
fathers have handed down to us, from many hundred years 
back, and long before ever the white people came into this 
country. Then (they tell os) there wm foch a fnake, and a 
rattle-fnake too, but then there was only tkU one fnake which 
had this power, and he was afterwards deflroyed; and lince 
~ that time it hath never been faid that any other of the kind 

had made its appearance.^* 

American native * 'At my requefl, Pemaholend related the tradition, and in 
following words, ** Our forefathers have told us, that 
at a fmalt lake, or large pond, not a great diftance from where, 
as is believed, now the great city Suequen^ku (Philadelphia) 
is built, there dwelt a rattle-fnake, whofe length and thid(- 
nefs exceeded that of the thickeft and longeil tree in the 
woods. This fnake was very deilruSive, not only in deftroy- 
ing fo much game, but in devouring fo many Indians: for 
vvhen he was hungry,, he only looked round, aikl whatever ho 

* An aged and much refpeAedl^lasvuc*Indiaa« 

^ fasr, 
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. law, whether Indian, deer, turkey, or even eecfe ftvingt he American 
dtiiy held his head that way, opening bis mouth wide, and ^ 
drawing breath in the manner we do, and nothing could pre¬ 
vent fuch living creature entering his jaws. It is even laid, 
that a whole floc^ of geefe, flying at'U'> great diftance, have 
been drawn into his mouth, at one time; * and it was well 
known among the Indjans, that of all the hunters or traveh 
Silers, who palled that way, very few efcaped him. 

** The Indians well knew when he was hungry, for then he 
grew angry, and blew with his mouth, which founded like 
thunder: for his breath was fo powerful, that all the trees, 

Imwever large, would bend, and even fomeliines break down 
before him. There being no profpeft of ever killing him with 
arrows, on account of the barrennefs of the land far round 
the lake, into which he would always retire, after falisfying 
his hunger, a great council of the nation was called together, 
and the (juellion pul. When are the Mannittoes qf the nation ?. 

Art they no more f SIiqU the vfhoie of tite nation be deJiroyeU by a 
Mannitto-Snake ? At length, two young men, endowed with 
Alunnittoie powers, offered their fervices, and declared, that 
uulefs the Mannittoie power of the fnake exceeded theirs, 
they (hould fucceed j but they would, at ail events, make an 
attempt. They then bid farewell to the affeinbly and their 
friends, dived into the river, from whence they proceeded 
under the w'ater to a place oppofite the Mennitppeek (lake, 
or large pond) where this fnake dwelt. They made an opening 
under ground, from the river to the c’cntre of the pond, by 
which the pond was drained, and became perleclly dry. 

After returning again, the fame way they had come, they 
foimd (he fnake in great uneafinefs, and on dry ground. 

Taking then the advantage of the dry weather, and the grafs 
far ground the fnake being dry, they fet hre to (he grafs, at a 
dil^ance, and around the fnake, by which means he was burnt 

' ^ It is curious, at leaft, to compare this part of the Indian tra- 

' dition with what Metrodorusi as cited by Pliny, relates of certain 
Afiatfc fcrpents, Theft, he fays, by means of their breath, at- 
traAed birds, however high they were, or however quick their 
' Metrodorus, circa Rhyndacum amnem in Ponto, ut 

fupervolantes quamvis alte perniciterque, alitcs hauftu rapias ab** 
forbeant*'*^ Flin* Hift, Nat, lib. viu, cap. 14. 

to 
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American native fo deafli* * Thu$ (contitmed Pcmaliolend) was the nionflcr. 
ratUc-fn" 3 kc?^^^^***^‘^ by two mannitto men of the nation: for, you muft 
know, in (hofe days, \vc had fac-h men among us, who could 
Jive as well in the water as on land.*' 

'Converting one^Jhy wjlli a IVlonfy (^^vanced in years) 
on ancient times, on the migration of the Indians, &c.’he, in 
order to convince me (fays Mr. Heckewelder) what the 
Indians once w'crc/ mentioned the killing of the big fnakc,-^ 
ilie hiUory of which, according to his relation, differing only 
in the follow ing points: 

** a: He did not think it had been a ral(Ie»fnake, but under- 
Aood the old men, from whom he had lieard it fo often re> 
fated (when he was young), that it wa$ a fnake of a peculiar 
kind, and had feet; and that never tince had a fnake of this 
kind appeared: 

** b. That he was not furc as to the pbice where this fnake 
kept; believed it had been higher up the country, and kept 
in a wide and deep place of the river, and In the country 
of the Munfees (or Miufy) and was killed by a Mannitto 
Miinfee: 

" c. That after thenalion had met in council, and the above 
queftions put, a Munfee man of no character, nor feemingly 
of any confequcnce to the nation, faid and declaied, that he 
had Mannittoie Poxvrrs; could and would deftroy the roonfter, 
preferibing the ceremonies the aflembly were to obferve during 
the expedition. That he then made a very flrong arrow, or 
fpear, (harp at both ends; and being equipped, took leave 
of the atfembly—plunged into the river, and dived under 
water, until he arrived within a fmall diftance of the place 
where the fnake lay, or floated, balking in the fun. Here 
he afeended to the furface,' and calling out to the fnake to 
receive him, he.openod his mouth wide, and drew him in, 
when, however, in an inftanl, the fnake was ftabbed by him 
through both his fides, with the fpear, which wounded bim 
fo deadly, that be gave a wisirl, aad being under great pain, * 
difeharged his excrements, and with the fame this bero» who 

* Even this part of the Indian tradition feems- to be borrowed 
from the old world. See a curious relation of the capture of an 
enormous Icrpent in TAf Life of Sethos^ as tai^n from Jarivate men 
f:o/rs rf the Fgyfuans. Vol. t. p, 12S--14-7. Condon^ 1737. 

tben^ 
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then fwam again to fliore, announcing his vidlory, and con* 
gratulating the aiTembly on ihe dtdivcrance of the nation. 

** Thus (continued tlie old Munfee) were the Indians of thofe 
days Mamittoes. Nothing could Tefift them. Tlicy knew 
nothing of drowning. Our full Parents have fprung trom Ihe 
lioltom of a lake^* 

VII. 

A Dejbription of a Property of Caoutchouc, or Jndtun Rubbery 
iVitk fame Refections on the Catifc of the ElaJlicUy o/' thes 
Subfunce. In a Letter to Dr. Holme.* 

SIK, Afiddlejkatv, near ICendal, Nov. 26, 1S02* 


A HE fubiiance called Caoutchouc, or Indian Rubber, poi> 
felTes a lingular property; which, 1 believe, has never been 
taken notice of in print, at Jeull by any EngtiHi writer; the 
prefent letter contains my experiments and rcflet;lions on the 
iubjcct; and Aiould they appear to deferve the attention of 
your pliilol'ophical friends, 1 am certain you will take tlie 
trouble of communicating the paper to the Literary and rhi> 
loiupliical iSociely of Mauchetler. 

Ttie properly I am about to deferibe depends on the tempe- C.ioutcho«t 
raiure of ihc Caoutchouc, which is ulod in the experiment} pli'Wt l- 
tor heat increalcs the pliancy of the (ubiiance, and cold, on * 
liu.- contrary, renders it more rigid : to that when-a llip of this 
rdin has been fiUhcientiy wanned, it may be extended to more 
than twice its natural length, by a moderate force applied to 
its extremities, after which ti will recover its original dimen-« 
iions in a moment, provided one of the ends ot it be let go 
as Toon as it has been llretciied. This difpuliiiun of the Tub- 
Hance roay be produced by a degree of temperature ids than 
the heat of the blood} it is therefore necelfary to piepare a 
flip of it, by keeping it for a lew minutes in warm water, 
or by holdhig it Ibmewhat longer in the hA; either of thefe 
precautions makes the reliti pliant, and fits it for the cx» 
riment; which is perioimed in the loilovving manner. 


* Manchester Mem. N. S. VJ. 1. 


I madt 
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wA kb itofe. I made a piece of Caoutchouc a little beavier than an esqual 
bulk of waler^ the temperature of which was 45 degreeati 
the veflbl containing the refin and water was then placed on 
the fire; and when the ermtents of it were heated to 130 
d^rees, the Caoutchouc itoated on the furiace. 

Ittec^Mtoid Exp. I. Hold one end of the flipj thus prepared^ between 
feg out* anlPijot ti’uoib and fure.finger of each hand; bring the middle of 
bj eoouaftion, the piecc into flight contact with the edjj[eR of the lips ; * taking 
care to keep it ftrai^il at the lime, but not to firelch it much 
beyond its nalurai length: after taking thefe preparatoryAeps» 
extend the flip iuddenly ; and you will immediately perceive 
a (cnfallonof warmth in that part of the mouth which touctics 
if, ariling from an augmentation of temperature in the CaOuU 
chouc: for this relin evidently grow* warmer the further it is 
Extended; and the edges of the lips pofTefs a high degree of 
fenfibility, which enables them todifeover thefe changes with 
greater iaciltly than other parts of the body. The increafe of 
temperaturci which is perceived upon extending a piece of 
Caoutchouc, may be deftroyed in an infiant, by permillipg 
the flip to contrad again ; which it will do quickly by virtue 
of its own fpfing, as oft as the fi/elching forth ceafes to a£t as 
toon as it has bt?en fully exerted* Perhaps it will be faid, 
that the preceding experiment is condufled in a negligent 
manner; that a perlun, who withes for accuracy, will not 
troft his own fenle of feeling in inquiries of this defeription, 
but will contrive to employ a thermometer in the bufiirefs. 
Should the objeflion be fiarted, the anfwer to it Is obvious; for * 
the experiment in its prefent flate demonftrates the reality of 
a lingular fad; by convincing that fenfe, which is the only 
dired judge in the cafe, that the tem(ieraturc of a piece of 
Caoutchouc may be ebarrged, by compelling it to change its 
dmientions. The ufc of a thermometer determines the rela*- 
live magnitudes of Ihele variations, by referring the quefiioK 
of temperature to the eye; experiment* of this fort are there¬ 
fore of a mathematical naturei and afford a kind of know« ■ 
ledge with which we have nothing to do at prefimt; for we 
are not inquiring after proportiom, but endeavouring to efta- 

* This effed was fir/l noticed in 1784, at Mr. Kirwan's meetingjS 
in Newman fircet, and Dr. Crawford afciibetl it to change of 
capacity funiltr to what he Aippofed to take place in a nail by 
hammeriiig.<— N. , ' v. 

bunt 
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X bl|lh the ccrtainlv of a fafit, which may affift in difcoverlng 
Ithe reafon of the uncommon eUiltcHy obfervable in Caout* 
chouc. My eflay or letter appears to be fanning into a long 
digretfion; the fub^e£i inuft thcre(<>re be refamed, and it vvdl 
not be improper to ptemife the following (Imple experiment, 
in the jjrefent fiate^ot the inquiry ; becdufe it feems capable 
of ajSfurding no inconliderable degiee ot in fight into the 
plan which nature purfSes in producing the phonoinenon in 
quefiion. * 

Exp. 2. If one end of a flip of Caontchmic he* taftened to Cnutthom 
a rod ot metal or wood, and a weight be fixed to the other when fliprchtf# 
extremity, in order to keep it in a vortical imhtion: the I’v he^ 

rnong will be tounJ to become flioiter with beat and longer by cold, 
with cold. The procclTes ot healing, cooling, and oreafuring 
bodies are fo well known» that I need not enter into the mi¬ 
nuter parts of the experiment; it w ill be proper, however, 
to add, that an incroaff* of temperature dimlnifhes the fpe- 
eifle gravity of the Indian llubber, and a lofit ot heat occa- 
fions a contrary etTeft in it; av I have proved experimental!). 

The knowledge of the latter fact leads me to conclude, ajv 
patently on rcafonable grounds^ that the pores or intcrflices 
of Caoutchouc are enlarged by heat, and diniinifhed by cold; 
conlequenti) when a flip of this fubflance which remains ex'- 
tended by a weight, or the application of force, happens to 
contract Irom an acceflTon of temperature, the capacity of 
Its pores, taken feparately or colledively, is augmented by 
the cliange that takes place in the figure of the thong. Now ^ 

>f the cxillence of caloric be admitted, it imH follow tiom this lunftj, < 
the piceediiig argumenti, that the phenomenon under con-** • 

fideration is occafioned by the alternate abioiplion and cmiflion arc by w-r ^ 
of the calorific fluid, in the lame manner that ^ope^, the 
Jjifades of Fuel, as well as man) more bodies, are obliged to 
eontfa^ and extend ihetnielve'<i by the alternate abfurption 
and emiffion of water.—You will perceive by the tenour of 
the foregoing oWervaiions, tint my theory of this cale of 

J ihiAicity is pertu£lly mechanical; in fa£f, the explanation ot 
f depends upon the maiuai attraction of Caloric and Caoul- 
-.houc; the former of whn h penetrate\ the latter, and peivadcs 
etery part of it with the greateft eale and expedition; by 
which the refin is compeUed to accommodate its porcb to that 
portion of ;be Calorific fluid which is due to iiv whole mafs, 

H * 
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may be mecha* 
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af arij particular degree of lemperatureu In order to apply ^ 
the Idll remark to jtbe phenomeuon under coiitideration I 
obferve^ (h^t if a force be exerted on a piece,of Caoutcbduc 
to alter the dimenftons of its pores» lhe;^ttutoal aitraflton 
mentioned above will refift the effort, ^ut the eafe wilh^ 
which this fubftance may be made to change ipi and \ 

the retradilc power which it poffelFes on thlfe occ^fions# 
(hew that its conftituent particles rabve freely amongft thera- 
felves: but where" there is motion, there is void fpace; cosi^ 
fequently Caoulciiouc abounds with innumerable pores or 
terdices, (he magnitudes of which are variable, bet^ufo the 
fperific gravity of the refin becomes lefs with beat, and greater 
with cold. Now if the dimenfions of the pores in a^ piece 
of Caoutchouc can be ieflened, without taking away part of 
the matter,of heat, which it contains at the time; this new 
arrangement in tiie internal ilru£lurc of the flip will leflen 
its capacity for the matter of heat, and coni'equently augment 
its temperature. But the warmth of fuch a flip is increafed 
by llretching it, according to the firfl experiment; (he pores 
ot it arc therefore ciiminiihed: and the effort, which it exi6rts 
at tlic time, ariies from the mutual altraclion of the Caout¬ 
chouc and Caloric; which attra3ion caules an endeavour to 
enlarge the inlerfriccs of the former for the reception of the 
latter; hence it happens that the thong contrails longita*^ 
clinaily, according to the fecond experiment, and the re¬ 
dundant caloric is abforbed in the coutfe of (his operation, 
which again reduces (he temperature. The preceding ex/ 
planation agrees very well with the phenomenon, as it is Ualed 
in (he beginning of this letter; and the theory receives ad¬ 
ditional conl'inualion from the following fafts. 

fijp. .1. It a thoitg of Caoutcljouc be flretched in water 
warmer than iitelt, it retains its ehiflicity uuimpalredvf qti the 
ermtrary, if the experiment be made in water celder 
ft‘)r, It lofes part of its reira6lde power, being una^.^ to 
recover its former figure; but let the (bong bo p{aced4ldl>^, 
water, while tt remains extended fur want uf 
the heal will immediately make it cofttrifi brill 
loreguing circumtbnces may be coufidcred as pF$nping, ihaV 
the olaflicily of Caoutchouc is not a conftitutiottal quality of 
the fubllance, but a contingent eflecl, arifing from the lofs 
of equilibrium between thd portion of caloric,* which the 

' ^efin 
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ren<^ happens to contain at any moment, and its capacity to 
that fluid at the fame inttant. The'obje^ ot' the 
prefent letter is to dcmonflrate, that the faculty of this body 
to abforb the caloriflc principle, may be leflened, by forcibly 
dtminifhing the magnitudes of its pore^; and this elTential 
point pf the iheoi^r may be contirmed by experiment: for 
the fpeciflc gravity of a flip of Caoutchouc is increafed, by 
keeping it extended, wfiiic it is weighed in water. 

JOHN GOUGH. 


\m. 


Objirvations on the training of iVreJllcrs, JockicSt and 

oiherSf who give ikemfelveit up to Athletic Exereijes; with fame 
Hueries for difeoxering the Piinciples thereof, and the Proceji 
qf training Humiiag Ilor/bSf ^ c. vjith a View of afeertaining 
whether the fame cunfurnijh any flints ferviceabU to the Human 
Species. * 


Profession AIj men are ready to acknowledge, thalpre- General con¬ 
vention is better limn cure; and the beft informed ingenuoufly 
admit, that organic dileafes, once contirmed, are beyond the *'^*'*”*^ «««•• 
reach of their art. As organic difeufes generally proceed from 
flow and gradual changes, they may certainly be prevented 
by temperance and labour; by activity of body, and content¬ 
ment ot mind. In regard to the common roeta'ph) fical ex- 
preflions, « of the exhaulling ot the excitability; of the 
wearing of the parts; of the attrition of our fluid.s, in circu¬ 
lation, againft tiie Iblids; of the abraflon of the fulids by fric- 


' * The Alblcquent queries and obfervations have been circulated 
^ Sir John Sinclair, with a view to obtain infaunation concern¬ 
ing the efie£b -of diet and exercile on the human frame, from a 
pradtical experlmentalitls, whom the pride of firicnce h.as 
^ij^inrtooverlooke«l< The philoibphical manner in which this branch 
of dsRatic medicine is here confidered, appears to render it a fit 
for infertion in a Journal conduced on the plan of the pre- 
leAt* In promoting the circulation of this paper, we have no 
doubt thnt we are coinciding with the plan of the author, by ex¬ 
tending his^means of information: Any communications tending 
to throw funk''jr light on the fubjed, will be acceptable. W. N. 

^VoL. ArtiiL, ld 06 . Z tioDj 
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tMii; of the debility produced b/ the mofl: natural powers 
f'upporting lUe, namely, the wafte of fubflance created ' 
that exerciCe and labour, for which we feem peculiarly def* 
tilled,’'—all thefe expreflions aire extremely fufpicioas. The 
fpeculator is always to be fufpedted, ivhen, foifakin^ {dain di* 
tc€1 I'a^ls, he involves his want of meaning; and confoious ig* 
norance, in learned words, or metaphor. 

It ij ufiially flip- Thele metaphorical exprellions hatre. originated in-, a per- 
rnd*otl!eTfoiiT** b6nes, cartilages, mufeies, and other folid 

paiu are perma- parts, being once formed, are permanetit, becaufe. the identity 
"*^”fucceffiwly individual is permanent; and that being formed, 

and always retaining one thape, their a^iial component parts 
mutt continue the fame. Nothing in philofophy is (arther 
from the truth. There are experiments to demonftrale, that 
every part and particle of the firmefl bones, is fucceffively 
abforbed and depofited again*. The folids of the body, 
wliatever their form or texture, are inccflantly renewed. The 
Whole body is a perpetual fecretion, and the bones and their 
ligaments, the muides and (heir tendons, ail the finer and all 
the more flexible parts of the body, are as continually renewed, 
and as jiroperly a fecretion, as the faliva that flows from the 
mouth, or the moiflure that bedews the furface. The health 
of all the parts, and (heir foundnefs of Aruftiire, depends on 
this perpetual abforption) and perpetual renovation ; and ex- 
ereife. by promoting at once abforption and fecretion, pro¬ 
motes life, without harrying it; renovates all the parts and 
organs, and preferves them apt and 6t for every office. 

Nutrition belongs not to the ftomach alone, which but pre¬ 
pares (he food, and converts it into chyle, but to the veflels 
by which it is circulated, and appropriated to the nutrition of 
parts, which of courfe is performed by every petty anery of 
the* body. 

In nothing tliould we be more anxiouAy careffil, thaHy In 
laying down iiiles, which muA atfcct the health of thtoc^iutt^2 
and whenever we proceed on doflrines, unfupported 

'J ;) 

^ TKU has been afenrtained by giving madder togrmvtng aninlalai 
cfpeciaily pigs and fowls, among their food. It is fmitnd that 
madder tinges die bones, layer after layer, with a red colour} and 
by the deepnefs of the tinge^ detnonllrates the fucce^on in which 
the particles of the bone are abforbed and dfipofited. This is, I 
ixbevf, the concluHon which phyfidogiffs have fpri^e^* 

wherevyr 
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wlierever we divert manki^ from ihofe amufements and la- 
bblits to which nature excites us, we fltould proceed with 
particular caution. We read in books, that life and the body 
are but as a given quantity of living energy and living ma¬ 
terials, to be expended and ufed with diferetion and economy; 
and tiaot the fum of excitability, which is born with the child, 
is expended towards thf; clofe of life. The dodrine of abra- 
flon alfo intimates, that our fulids arc perpetually w'afting, and 
timt it is by the diminution of moillurc,—the aridity of folids, 
the fcantinefs of fluids, and the flow induration of the folid 
parts: that Ih^ body becomes flirunk, emaciated, fliff, and 
motlonlefs, before it finks into the grave. And, rafli as the The do£krine df 
dot^rine feems, it has been boldly afferted, that ** to live with . 

as little food, and as little exerclfe as polfible, is the ftirefl been abiTurdly 
means to preferve the body, and to live long.” To live with W***^*i 
as little food, and as little exercife as poflibie, would make 
a man little better than a mere grafshopper. A man living 
thu^, would be a voluntary prifoner, wan, colourlefs, flefh- 
lefs, bloodlefs, having no fpeculation in his eyes, no marrow 
in his bones; his complexion would declare him what he was. 

This fyiiem prat^ifed, either in infancy, in the prime of man¬ 
hood, or in the decline of life, would abridge it. Afcetics 
are a proof, not of the length of life, which temperance in- 
fures, but of the premature old age which abflinence brings 
upon us. The fquatid look, the hollow cheek, the matted 
hair, the emaciated body, only prove how much, by fuch cri¬ 
minal felt-denial, the body fullers, with but little proflt to the 
powers of the mind. Let us then take care that our pbilo- 
fophy be not too feverc; fur men may run into real danger, 
if WQ take from them every fair indulgence, or divert them 
from following the ditlates of nature. 1'he fairefl livers, wlio 
baveinot abufed, but have enjoyed their flrength and health, 
have in general enjoyed (hern longefl. 

^gTbere are habits which teem to be natural to, and congenial Natural habits of 
swpi, the feveral periods of life. The child ftiould merely * 

pickji -fleep, and vegetate. Tlie boy fliould ramble wild and 
jfmoanfirained, little opprefled with tafks or fludies, and non- 
ifiied with abundance of fimple food. The youth fhould be 
emperale, fober, aflive. I'he old man quiet, fedale, felf- 
'ndulgent; jbouid have long fleep, delicate food, rich wines, 

5hd agreeaUe temperature; little labour, and a cheerful mind. 

Z 2 Nature 
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Nature atligns 09 vigour, TpifU^^nlerprife, and forefight in 
the early part of life, to treafur^ up Ihe nccdfill indulgences 
for age. Parents are careful of - our firft infancy j we ourfelve* 
ought to provide for oar latter childhood. 

The moll intelligent profelfional men have an opinion con¬ 
cerning the functions of the tkin, confonant with that*of the 
^ vulgar; and more refined, only from,their alfigning a general 
caufe for thofe eflefls, of which all of us are confctous^ The 
ikin is not regarded merely as an organ of fccretbn, defitncd 
for draining off fuperfluous motfiure, or faline particles, from 
the general tnafs of fluids, but as a furfacc of more adive cir¬ 
culation, which folicits the blood to the very extremities of the 
vcfTels, and thus contributes to fupport and complete the cir¬ 
culation of the bloud, and to nourifli the parts within. The 
tkin is regarded as conneded, in a peculiar manner, with alt 
the parts of the cellular fiibftancc, interpofed betwixt the 
mufcles, and involving the blood veflels. The Hate of the (kin 
indicates the condition of that cellular fubflance, whofe office 
it is to condu£t the blood-velTels to all parts, cfpecially (o ,the 
mufcular flefh, and to nourifh the parts; and while the circu¬ 
lation of the fkin is lively and active, that of the involved 
parts can never flag. The condition of the bowels, and of 
the Ikin, are the firlt and niofl natural points for the ph) ficiau 
io attend to. It is by regulating thefe, that he regulates the 
pulfe; by iiimulaling or foolhing them, that he raifes or dc- 
prefi'es the vital adiuns; and it is matter of common obferva-* 
tion, that in animals, a good (kin is the criterion of health, and 
the drynefs of (he Ikin, the fortning of fcabs or eruptions upon, 
it, and the clapping of the hair, (as it is called by thofe who 
liave the care of dock), are the firft and fared figns of ap¬ 
proaching dileafe. 

Next to the free circulation of the blood through alt the 
body, terminating In the furfacc, that of (he free traitill of 
the blood through the lungs, is eiTentia) to health, .. . 

The oxydation or chemical change produced^ by air (jj^ 
the blood, is elTential to its vital properties. A frr^and {row) 
erful refpiration is mod eifentiai to a frefli colour of (he faqe! 
to lively fpirits, and cheerful feelings, and to the healthy and ' 
vigorous actions of the body. *' It is my breathing hour of 
the day,” fays Hamlet to Ofric. It is a princely^ thing to fiet 
apart hours for exercifes; and there is. little danbl, that if aU 

thofe 
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Ifcofc, who linger aw'ay tl^ir; (fours in luxurious and indolent 
• rdaxalions, were to atSgnl^Wgalar portion of their time to 
the hardy and manly exer^cs of walking, riding, fencing, 

&c, and Would take their breathing hour, they would breathe 
long and well. 

Thefe refleflioys naturally arife upon Confidcring the almoll The art of train* 
incrddible pcrfeflion, to which thofe, whofe profeflion it is to gthleTic" «ici6s 
train men to athletic mercii'es, have brought their rcfpeflive js womicrfully 
^rts. By certain procefles, they impi^ove the breath, ihe 
Ai'cngth, and the courage of thofe they take in hand, fo as to 
enable them to run thirty, or walk a hundred miles, in a given 
fpace of time $ to excel in wreflling; or to challenge a pro. 
felled boxer. Would it not then be a moll important addition 
to the fa€ls we already know concerning the means of ira. 
proving ftrength, and enfuring long life, if authentic infer* 
malion could be procured from thofe dillricls where athletic 
exercifes prevail, what are elleemed the beft and fureft pro- 
celTes for training men for foot-races, trials of flrength in 
wreftling or boxing matches, or for ralfing the Brengtb and 
courage of game-cocks, or improving the wind, flrength, and 
fpeed of running horfes to their hlghefl pitch.*' 

Thofe who give (heinfelves out as fkilful in this art, attend Some account 
to the flate of the bowels, the Ikin, and the lungs. They ufe methods, 
fuch means as reduce the cellular or fatty fubflance, and in¬ 
vigorate the mufcular fibres. When they lake a man in train* 
ing for any feat of this kind, he is not oiled and fuppied as 
the,ancient alhletics were; for as their common modes of life 
were hardy and active, they needed no other preparation: 
but he is fweated, purged, and dieted, and then put upon trial. 

He is purged wilh very drallic purges, to reduce his groffnefs. 

He Is made to walk out under a load of clothes; his walks arc 
regularly increafed, and a certain number of times a-w'oek; 
he is laid between two feather-bods; fweat promoted by 
drinkls; bis limbs taken from between the feather-beds, fuc- 
p^vely, and rubbed very roughly. After enduring tor many 

>v- 

* Though not immcdiaicly conne6led with the objeft of this 
paper, .it may not be improper to fuggeft, that it would be of great 
importance, if .medical gentlemen, whether in the army or navy, 
who have been on fervice, were alfo to point out the various cir- 
cumflances which tended to fupport, or to abate, the fticngthand 
• courage or the foldier or the faiior, 

bourn 
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hours tills ftate of fufTocation, li 3 ^ comforted with a draught 
of ale or wine. The purges wealings are repealed, ac¬ 
cording to the groflheis of his habit, and from time to time 
his trainer, (regarding him no otherwi^ than he would a 
running horfe, under the like difcipline,} takes him out, and 
makes (rial of his wind and (Irength, and does not ceafe till 
he has made him as lank as a greyhound, and almofl as fleet, 
•ni At great in-A man, even in the beft of ordinary neaith, becomes giddy 
a^uh b7 Ac breathlefs when fie ftiikes; and fick and pale on receiving* 
human frame. & few blows. He is thence unable to bear any unufeul exer¬ 
tion, and by inference prone to difeafe. II', by extenuating 
the fat, emptying in the cellular fubflance, hardening the 
mufcular fibres, and improving the breath, a man of the 
ordinary frame may be made to fight for one hour, with the 
ulmoft exertion of flrenglh and courage; Ihe inquiry which 
1 have already fuggeflcd mufl be of the highefl ufe. For 
were this new train of fafts regularly laid before profeffional 
men, and were they enabled thus to judge of the influence 
which the methods of thcfc pra£lical philofophers have on 
regulating the funflions of breathing, perfpiralion and 
Thrfe fadts are digeflion; it would be drawing into the province of fcience, 

probably of great ® , i i .l c 

Wue to the conneCled tnem particularly with the means of pro- 

fcience ot pro- longing life, and hitherto known and praflifed only by a few 
longing lite. infulaled individuals, of courfe imperiedlly known, and of 
loo limited ufe. 

l*m^em*"**** ^ queftion whether the athletics of old ufed fimilar means; , 

whether they were equally (uccefsful; whether there ever 
were, in any climate, age, or country, more hardy oi pow*er- 
* ful frames than thofe of our Englifli pugiltfls. In Cooke’s 

voyage, we arc told of the marked inferiority of the Englifli 
failors, in wreflling or boxing, to the naked fun-burnt heroes 
of the South Sea Iflar.ds, But an Englifli Tailor, tbmigb fuH 
of fpirit and vigour, is as clmnfy as a clown, and could not' 
even row againfl an inhabitant of the Sandwich I^lnds. An 
Englifh bricklayer, blackfmith, or drayman, bovver, -Wtib 
liked the fport, and was praftifed in balancing ai^ 
might have challenged the whole of the tawny , ' 

<luerief. With a view of coTleQing fuch important information, I am ^ 

very anxious (hat the following queries Ibould^bo propofed to 
thefewho profefs the art of training pugilifl^^,Wrcflicrs, and 
runners of foot-races, by fuch intelligent men as'have the. 
ojiportuniiy of converfing with them. 

j-yBy 
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1, By what criteriuns or they judge of the mufcular Tci>«offtrcr.gth 
’ ilrtmgth, or wind, or other ^lilies of thofe who feek to put 

tfaemfelves under training. ^hiU is the earlietl, and what is 
the lateft age they would attempt to train } 

2, How they judge of the length of time that may be re* Time requitci 
quired for bringing; a man into good plight, vigorous health, 

and ffee breatliing; and what period of preparation is uluaily 
required for running a match i 

^ 3m What purges they ufe; and in what fucceifion; and by Purges, treat- 
what rules do they adminiller them; and how do they judge 
of their effedts? Is the purging only preparatory, or is it ^ 
regularly continued ? Is it meant, by this procefs to reduce 
the plethoric fiate of the fyilem, (on the idea that there is too 
great a quantity of blood,) or is it fimply dehgned to put the 
bowels in the mod favourable condition, for eafy and good 
digellion ? Is the reducing the actual fize of the belly, necef- 
fary to more free and perfedt breathing * ? 

4. Is the diet rich or limple; of animal food, or of vegeta- Dietf 
ble; in great quantity, or fparing; is it increafed gradually, 

or diminitbed gradually ? What meals have tlicy in the day; 
and at what hours; one or more; frequent feeding, in fmail 
and 5xed portions, or full and fubttantial meals? What kinds 
of flefli or meat is reckoned the bed; whether beef, mutton, 
veal, pork, lamb, nr fowl ? Are any kinds of fifl) allowed ? 

What quality of food is mod conducive to drength ? What 
quantity is necedary for maintaining the fydem in its mod 
perfedl date of vigour ? Do they feed much in tlie inter¬ 
mediate days of the purges ? Is ubdinence required when 
they take their phyfic? 

5. What kinds of liquors are reckoned bed? Whether 
wine, ale, water, fpirits, &c. ? Whether givc'.n hot or cold ; 

. in'wftat quantities; and when uugut they to be given ? 

♦ The.efFefts of taking up a running horfe from idlenefs and foft 
^^paftore, to hard food and regular exerclfe, is attended with this 
i^uliar effect, that while the animal becomes lank, deck, andgioffy, 
vihile he gets fire in his eye, and a new vigour in his limbs, and 
wind and fpeed, his belly, (fwollen with coarfe indigeftible food, 
eaten in great profufion,) is drawn into half its ftae. May we 
not then prefume from this analogy, that the date of tlie belly hst 
a remarkable effeft upon the wind. 

’ 3 
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6. Are the very violehl perfinraiions into which they throw 
their patients, deligned to rvlK^e the f^ftein, to extenuate 
the fat, to lefTen that quantityiuif blood, the excefs of wh»cl* 
makes us giddy or fliprt breathdd j or is it merely defigned to 
produce a neve condition of the tkin, more favourable to 
health and mufcular vigour; to produce a hiarper appetite; 
a greater demand for food; and a quicker nourifhtnenC, or a 
greater nutrition from a more ilendfr diet ? Is the fweat at 
hrft produced by eXercife, and only continued by the perfon, 
when trained, being put betw een feather beds, and encouraged 
by drinks; or is it produced by force of fweating drugs, or 
violent heats, or by continued fridion ? At what hours are 
the perfpirations broujjht on ? How is the pupil treated when 
the fweat is over ? What becomes of the Ikin of a fat roan, 
when, by the procefs, he is reduced in fiae, and rendered 
lean ? Does it hang loofe, or is it tight ? Has it any effedt 
upon the bones ? 

7. What hours of exerrifo do they require of their pupils 
during the day ? At what hours do they fend them out in the 
morning? How long do they continue abroad? Are they 
loaded with clothes after the body is reduced, and becomes 
]imber> and thin and mufcular; or only while the fweating 
procefs continues? Are they fed before they go abroad, or 
when they return? What trials are made of their ftrength ?, 
When is a man known to be up to his full flrenglh and breath 
in training ? At what hours do they go to bed ? What fleep 
are they allowed ? What indifpofitiens are they fubjedt td 
during training ? Arc tliere any circuniAances by which the 
procefs may be interrupted; or any circumfiances, in con- 
fequence of which, it mufi fometimes he abandoned ? 

8. What is the (late of the health, after they give up train¬ 
ing ? Arc they fubjecl to any complaints; and what are they ? 
How long does the acquired excefs of flrengtb continue? 

9. It is moft inlerciling to learn, on which part of thb 
procefs, the purging, the fvveniing, ilie exercii^, or t|ie 
feeding, they moft depend ; and whether it procures. a, 

. manent increafe of vigour, eafily maintained by fuibible diet 
and exercifes, or only a temporary excitement, calculated 
for the particular occafion ? Alfo, whether pcrfbns have ever 
thought of undergoing this procefs, not for purpofe 
running matches, but to recovci health j with vt hat fucceft 

this 
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this has been done, and wl leir it is to be recommended Tor 
•gout, corpulency, aftlima, nefr^Uus diforder, or oilier maladies, 
as likely to be of fervicc ? T 
■ Thefeare qaeflions, of'the importance of which, thofe who The art mud he 
are bell able to anfwer, may not be fully aware. But nothing 
which fo fuddenly ehanges the powers, and the very form and 
pbaradter of the body, I'rom grofs to lean, from weaknefs tp 
vigorous health, from a*breathlcfs and bloated carcafe, to one 
aplive and untiring, can ever be unimpbrtant, cither to the 
art of pbyfic in general, or to that branch of it more itn- 
mediately connedled with inquiries regarding health an^ 
longevity. 

The queries to be put regarding jockies, running’horfes, or 
game-cocks, may be to the following ell'e^: 


1. Jockies, 

1. What is the procefs ufed in training them, and reducing 

Juckitk. 

their weight ? 

2. What effedl has it upon their health and flrength ? 

3. What elTefl has it upon their mind, in regard to courage, 
quicknefs, &c. 

4. How long do thefe effe£ls continue ? 

5. After being reduced, do they quickly get (at again, 
or do they continue long in the ftafe to which they were 
brought ? 

6. Arc jockies, accudomed to be thus treated, healthy and 
long lived ? 


2. Running liorjhs. » 

K What are the principal objefls to be attended to in re* Runninghorfei, 
gard to running*hotfes } Do their perfeclicins depend upon 
parentage, and whether mod upon (he male or the female? 

Is it neceffary that the mare (hould have gone her full time, 
to bring a perfe^ foal ? Is the gradual growth of the foal 
Is there a great difference, in regard to natural 
'Vtmilitution, between horfes of the fame parentage ? What 
kind of ^rm is in general preferred } Do you prefer great or 
(malt bones ? Which fax is preferable for fpced, and which 
for llrength ? 

j 2. What is the bed age for beginning to train horfes for 

Abe turf? Are they firfl pul upon gralsr What is the effe£l of • 

# foft 
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foft meat ? When (liould they on hard meat ? Whal arc 

the etfefts thereof? h itnece^'ry to purge them frequently?’ 
Have (he purges any tendency! to weaken them ? What food 
is reckoned the mdl nourilhing? How often are they fed ? 
What drinks are given them, and how often? Whether hot 
or cold } Is it necetfary to keep (heir tkin fieffet^ly cleans 
and how ? Is it neceffary (o make them pertphre much ? What 
exercife is given them? How is the training completed ? 

3. After the training is completed, can the perfedioos' 
thereby obtained be eatily kept up? Does the procefs effe(St 
fnerely a temporary change, or does it iaii: during life ? Are 
running horfes as long lived as others, or do they'Toon wttlc 
out? 

3. Game-Cocks. 

1. Does the fuperiorily of game-cocks depend upon pa¬ 
rentage? Which is of inoft importance, the male or the 
female ? Is it of any conlequence that the cock Aiould arrive 
rather gradually at maturity ? Is (here a great difference, in 
point of llrengih and coniiilulion, in game cocks of the 0ime 
parentage ? Do you prefer great or fmall bones ? 

2. When do you begin to feed the young cocks? What 
diet and drink do you give them, and whal is the procefs by 
which they are brought to the greateA poAIble height of 
llrcngtb and fpirit ? 

3. When the game.cocks are thus (rained, how long 
(he effefls thereof laA ? Are' they temporary or permanent f 
Do game-cocks thus traine<l live Aiorter or longer than others 
of I he fame fpecies? 

'!•. What drugs are given to Aghting-cocks immediately 
beiore the mam begins? Is it not ufual, by giving tbem 
faAVon, (or fome drug which has the fame e(fe£t with opiuin, 
as ufeo among the Janifaries, or brandy among the French 
luidiery,) to eyctle an unnatural and Aiort-UvCd COuragp ? 
What are the etfedfs ol fuch drugs ? and how do they nhunage 
the feeding up to (his point, (o us to take advantage of 
momenlary excitement ? 
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(?«the Dangers encountered in iraoelling acer Downs, occafitmcd 
by Slttickjiihds, which are frequently found on the Utat'onjli 
with^an Indicatitn of the Means of avoiding them. By 
M. Biemontier, InJ^eStor-General of Bridges and Hoads.* 

k.FTER heavy and continued rains, there are formed at QnJckf.tn.ls 

the edge of the fea^downs, fmall pools, or collc^lions oi 

Water, frequently of feveral feet in depth. Strong winds porteii by the 

diflodge portions of (and from the general mafs, and tranfporl 

them to a dilfance; which falling in (Inwcrs on the clayey they I'orm vault- 

and (heitered farface of thefe pools defeend gradually, and ovities 

MM . . . ..« .•! rhe hollow ot 

remain as it were in equilibrium in the niidU o( the water, 

fo as to form an infinity of little vaulted cavities. Thele «p* 

arches fuflain others, which are again furmounled in a iimilar 

manner, til! at length the mafs rifes, fomeliines to feveral feet 

above the level of the water; the (urface becomes while and 

dry, and the fnare lies perfefliy concealed. Whoever walks i» 

over this (Irudure deftroys the whole, the arches give way, and dlffe«1n”p-'^^ 

the intruder is immerfed fometimes to his wailt j’but his alarm pcatance from 

is ufually greater than the real danger; for if lie were buried 

even up to the neck, he might eafily extricate himfelf, only by gives May when 

retaining fufiicient prefence of mind not to ftruggle, but to 

move (lowly and deliberately; want of attention to this might 

hazard his dedrufiion. 

When the equilibrium of the maflTcs of fund is deflroyed. Management to 
they naturally tall into heaps, and it is only neceffary ‘tan^cr^ 

time lliould be allowed for this to take place. When this has 
haippened, llic perfon immerfed (hould gently lift up one leg, 
and remain m that pofition till the land has formed a fudicient 
b^tom to fupport his raifed foot; the other leg fliould (hen 
bo up with (he fame precautions ; and thus fucccflively, 
he rifes to the furface. In the mean time, the vvaler 
wWch had been confined in the hollows of the fand will have 
alfo rifen, forming a pond (three or fiiur inches deep) through 
.^hich the adventurer may pafs in perfect fafety. 

• Bibliotheque Phyfico-Econcmiqoe, &c. de S mliii, November, 

' 905, 

Cows, 
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Ani mala when ^ , 

t^*famerne^d *i*efe quick^^dSf cither through iiiHinfi o 

* experience, make ulle of this i^clhod to regain their freedom 
provided, however* they be not too deeply immeifed to retail 
the free ufe of their fltoulder joints, otlierwife they cannot b 
extricated without aiiiftance. J experienced this twice ii 
one day; my horfe fank to above the breaA-leathcr, am 
although he was very ftrong, his efforts to extricate himfel 
were unavailing, till we had removed io much of the fam 
as impeded the adlton of thufe joints. 

It rarely happens that animals accuAomed to live on down 
are caught in thefe (narcs, which tliey arc aw'are> of^ anc 
know how to avoid. 

1 attempted, but in vain, to force another horfe with the 
whip and fpur into a quickfand; his owner, who a£led a: 
guide, allured me, that 1 Aiouid not fucceed, although there 
w'as no other indication of the fpol than a flat furface, (lightly 
wrinkled. By thefe marks the traveller may generally dete^l 
the concealed pitfall; but lie may always avoid them by 
tracing the footftepsof the cattle, when vifible, or by walking 
a few fathoms above the bottom of tlie declivity, or on the 
fumrnit of the down. 

Another kind of quickfand is fometiraes met with on the 


but they are 
teldoin caught 
in quickfands. 

Inftsnce. 


Another kind of 


qiiicfcfaiid. 


fortnrd by the 
Waters drained 
through tlic 

earth. 


fea-fborei between high and low water mark, which it is 
proper (hould be here taken notice of. This is fometimes 
the eflfeflof rain, but more commonly of the fea, when foredd 
by wind and tempeft beyond its ufual limits, which being 
generally more elevated than the diAant lawl, the waters 
thu<t impelled forward are prevented from returning to ll)elr 
ancient bud; they therefore after forming in a body, drain 
away through the earth they have inundated, or brought 
with them, and form excavations beneath^ large or (mall, 
deep or flialiow, according to circumfianccs. ' 

I ought not to omit a lingular lad which palTed tinder my 
own obfervation, and which feems to prove, (as I 
already Aaled) that animals frequenting thefe plains, and 
living near the borders of the fea, employ combined means, 
actpiired undoubtedly by exfieriunce, to extricate themfelves 
from thefe cavities, wherejn they muA inevitably perifli, did 
they, as it appears natural they lliould, attempt to efcape by( 
recoiling or by Aight. ' ' 

2 TramCng 
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, Traverling the plain of Arcachon, after a violent (empcAi Singular inci* 
which had been accompanie^with heavy rains, we thought 
it prudent to get off our hurfcs and lead them by the bridle. 

■“ One,of the liorfes who was left to himfelf, immediately 
quitted the company; and was retiring from the fliore, but 
ibeingccompelled to return by the application of the whip, 
he went upon the quicksand, which probably he had attempt* 
ed to avoid bydefertion; but the momept he felt the earth 
giving way, he crouched down, or rather threw hiinfclf pre¬ 
cipitately on his fide. The ground quickly Tank benfsath and 
round about him ; the water furmounted (he fand ; the horfe 
was only welted to the crupper, and we efcaped with no 
other damage than the lofs of our flock of bread, which being 
fuaked in (he fait water was rendered unfit to be eaten. 

It may be received as matter of fa£l, that a .man who Travellerswhea 
iliould experience a fimilar misfortune, could not do better 
than to extend himleif in the like manner, nearly in the throw them- 
attitude of a fwiminer, when he throws himfelf into the 
water. It is fcarcely neccflliry to explain the faperior ad¬ 
vantage of tills method ; a plate of lead, of fome thoufands 
of weight, and feveral feet in breadth, if cafl flat into any 
liquid body, would reach the bottom no quicker than the 
fluid could efcape to make way fur it; if a fimilar body were 
to fall upon a quickfand, it would (hake every part of it, 
but would prevent the fand or earth from rifing, while the 
firm (urrounding earth would confine it laterally : the ruins of 
the arched vaults would replace the waters which had been 
liberated from their fublerrancous confinement; folid heaps 
would then neceffarily be formed towards the centre, and the 
incumbent body would remain at the furface, or at lead it 
would not be (wallowed up. 

Tliefe quickfands are generally denoted by fmall dreams, Quickfands are 
below which, when practicable, there is no danger 
P»fftnff. 
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0V TM^' GUANO. 


M« Humboldt 
the fii ft who 
£avc an account 


Extra&j'tom n Mtmoir hi/ MtffYs', Fodrcroy and Vaugu** 
LIN, f>« the Guano, or Natural Manure, of the fmnll JjUinds 
of the South Sea, near the Coaji of Pern. Head at the ^French 
NationalInjiilufe, Aj/A. Lauoier, * 

iA^MONG ihe mullitiidle of fuhje 6 ls worthy the attention t)f 
the naturalift, which the philqfophlcal Humboldt obferved 
of the Guano, and rollcfled during hi;) travels, the Guano is not the |ea(l 
confitlt;ruble, from tho uttered which it excites. Tliis cele¬ 
brated naturalid, by making us acquainted with this Angular 
matter, one of the principal rcfources of agriculture in the 
countries he vifited, has given condrmation to a difeovery 
made by the authors of this memoir, about the time of his re¬ 
turn. Reading their memoir on the exidence of uric acid in 
the excrements of birda, it occurred to him that the Guano of 
the idets on the coad oi Peru, which are frequented by great 
numbers of birds, might pollibly be of the fame nature. It 


fane eri^in. 


Memoir by 
MefTrs. Four* 
croy and Vau- 
quelin 0'i the 
excicmrncs «f 

the Rotiurr that remained for chemical itivcdigation to examine how far this 
the Guano was conjecture was well tbmuted ; and Meflrs. Fourcroy and Vau- 
derivui undertook the analyfis of this matter. The following 

is the refult of thek labours, with this view, extracted from 
the Memoirs of the National Inditute. 0 

Before 1 enter upon a detail of the experiments made 
upon Guano, in order to aiccitaiii its nature, it may not be 
irrelevant to the fubjeCl to tianfcribe what M. Humboldt him- 
lelf ra)s ot this lubllanoe in a note lent to the authors of this 
memoir, 

r.Ttradtfrom I Guano is (oum! in abundance in the South Sea, in 

M. HumboUt's the Chinche iflaiuls, near IMco ; and alio on the more fduth- 

Guano loundon Aiica. Tho inbahitanfs 

certain iiaaJl of Cliaiicay, who niak« Gnaiio an object of their commerce, 
itljiiJs, return from ll’.c C'l-iincbo iflaiKls ont^e in 20 day.s.-s»t 

Each veirt-1 contains from looO to ‘JOUO cubic feet. A vanega 
fells at Chancay for 14 livres, and at Arica fur 15 Jivres, 
Tournois. 

—in beds 50 or “ Guano is dug from beds 50 or 60 feet thick; where it is • 
to left thick, worked like the bog»ore of iron. Tlie iflets where it is foundj 

Annalcs dc Cliimie, Vol, LVI. p. S58, 


we 
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are frequented by a multitude of birds, particularly of the Tlie pkee fre-^ 
fpeciesof Ardea and Pbcenicoplerus, who rood there every 
night: but the excrements of’Jjthefe birds have hardly formed, birds. 

' in three centuries, a layer of four or live lines in depth. Is 
then the Guano the effect of fome convuUion of the globe, 
like pit'Coal and f<9(Iii wood ? I'he fertility of the naturally Sterile roil 0/ ^ 
i|eri]e*foil of Peru is derived from the Guano, which has 
come a material arlicfe of commerce. Fifty little velTels, Guano, 
called Guaneras, are conftantly employed in fetching 
manure, for the fupply of the coad. Its effluvium may beithas .1 ftrong 
Imelled at the didance of a quarter of a league. The Tailors odour of am- 
accudomed to this fmell of ammonia, feel no inconvenience 
from it; but we could not approach it without being aifedled 
with continued fils of fneezing. 

** Maize is the particular vegetable for which Guano forms Maize particu- 
an excellent manure. The Spaniards learned its ufe of the ["’y 
Indians: If too much be thrown upon themaize^ the root ismanutc* 
burned and dedroyed. Guano is loo acidifiable, and is there¬ 
fore a manure containing hydruret of azole; whild all other 
manures are rather hydrurets of carbon/* 

Guano is of a dirty yellow colour, rather infipid (0 the its appearance, 
fade, but pofieding a powerful odour, partaking of cador and 
of valerian. It turns black in the lire, and exhales a white 
fmoke of an atnmoniacal fmell. 

Itsfolubihty in water, particularly with potalh, determined Partly (bluble 1ft 
the operators as to the method they (hould purfue indlsanalyds. 

They treated it fuccofiively with water, with potalh, and with 
muriatic acid; each of which methods prefented many phe¬ 
nomena, as related in the following part of this paper, di- 
veded of the particular details of procefs, which are too ex- 
londye for an extract. 

Ten grammes of this matter, after being repeatedly waffled The foiutloa 
with large quantities of boiling water, were reduced to S/a “ 
grftiftmef. The water had obtained a red colour, which it 
pommunicated to paper dained with lurnfole. 

In didiiiation, the water yielded ammonia during the whole The water 
operation. Twenty-four hours afterwards, it had depofited ® 

.^irly yellow powder, pofTelling very little flavour, but with depofued\ 
jtn odour of cador: On the furface was a crydalline pellicle, T'how powder 
jj)f the fame colour with the depofition. cltkn, \ 

The 
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Sxaminatiun of 
die powder* 


It Tt an acidu¬ 
lous com- 
pofed of animal 
acid, ammonia, 
and lime. 


Analyfii of the 
powder when 
deprived of ita 
ammonia and 
iiiur< 


O!-. THE^ GUANO. 

'i'lje liquor, filicrod and again evaporated, till reduced to 
3 grammes, on cooling agai/i., dcpufiled a fawn*coIoured 
powder, fnnilar to the former, but in lei's quantity. 

The powder, and the raolher-vvater, which had held it m 
folution, were feparately examined. 

The powder otfered the following properties:—It is ^ con¬ 
crete and pulverulent fubttance, of a brilliant cryHailine af- 
pe£t, and of a dull yellow colour. Before the blow-pipe it is 
confumed entirely away, yielding a flight empyreamalicodoitr 
of ammonia and pruflic acid. .. It is very little foluble in 
cold w'alcT; but abundantly fo in warm water, to which it 
communicates its yellowifh colour. This folution, though 
taffolefs, ftrongiy reddens the tinware of turnfolc, precipitates 
iolutioiis of acetate of lead, and of nitrate of (ilver and mer¬ 
cury, in coloured flakes, which are readily and completely 
rediflblved by nitric acid. 

This matter inflantaneoufly difl'olvcs in an alkaline ley, 
which it tinges of a deep brown colour, exhaling a pungent 
fmell of ammonia. Sulphuric acid poured into the concen¬ 
trated alkaline folution, throws down a very thick whilifh pre¬ 
cipitate, and difengages a brifk odour, refembling that of 
weak acetic acid. 

The learned authors of this memoir conclude from tlieir ex¬ 
periments,' that this powder is an acidulous fait, compofed of 
animal acid, ammonia, and a little lime. In fa£l, very weaik 
nitric acid, wherein this fait had been macerated in order to 
difengage the acid it contained, from its bales, yielded, on 
evaporation, copious ammoniacal vapours, by the addition 
of potafh, and unequivocal figiis of the prefence of lime, by 
the addition of oxalic acid. 

When thus deprived of its ammonia and lime, this 
it left coloured and Icfs foluble than before. Its folutiofn txi 
boiling water depoiils pretty hard and brilliant cryAals, 
more deeply reddens I urn Cole paper. It combines read^y, 
and without any ammoniacal vapour, with potafhi from whtcb 
all the acids again feparate it. Heat turns it black; and it 
burns, vvitirnut leaving any reiiduum, with an odour of am¬ 
monia and of pruflic acid, A neutral combination of it witfv^ 
ammonia will not precipitate the folution of fttlphite of alu- 
mine, as is done by hunrftic acid. 
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ihefe fafls it appears evident, I, that the matter taken The add of 
x^p by the boiling water from Gtiano is an acid, partly 
« rafeti with ammonia and a little lime; 2, that this acid is an about (of chs 
animal produ^, becaufe it yields ammonia and prudic acid, whole, 
when decompofe^ by fire; 3, that the fame acid, according 
to aM the known properties, rauft be uric, acid, iimilar to that 
Contained in the cxcre«>ents of aquatic birds; 4, that it forms 
about one fourth part of the Guano. * 

Tlie motheivwater which depofiled the powder, tvbofe qua- Analyfis of the 
lities have been juft examined, is very acid; potafti caufes a *"“*her-water 
copious dilengagement of ammonia: It contains, therefore, the poivder. 
on ammoniacal fait. Nitrate of barytes and of filver an- It contains an 
uounce the prefence of muriatic and fulphuric falls; which 
are precipitated in white flakes by lime-water, and are re-dif- 
folved, though with ditliculty, in muriatic acid. 

This precipitate cauled by lime water, is et'idcnlly formed 
of two (alts, both folubic in acids without eflervefcence; one 
eafily, and without the allifldnce of heat, the other with diffi¬ 
culty, even with the aid of heat; the former refifis calcination, 
the latter is decompofed by fire, and afterwards diffolves in 
acids with cfiervelcence. The firfi is phofphate of lime, the —and phofphat^ 
fecond oxalate Jiinc. lime”**^*^* 

Meffrs. Fuurcroy and Vauquelin wifiied to feparate thefc ' 
two (aks, without their undergoing any alteration; and with 
this view they made ufe of weak nitric acid, which diifolved 
the phofphate of lime, and left the oxalate untouched. The 
latter fait, on being treated with a folulion of carbonate of 
potafli, yielded a precipitate that difiblved with cffcrvefcence 
in nitric acid : Tiiis fbliilion difplayed all the properties of ni¬ 
trate of lime. The acid fiqiarated from the lime was taken 
up by the potafb: in tad, the liquor pofTeffed the chara£Iers 
^ oxalate of potalh; it precipitated with lime-water, a very 
<fiiiiided powder, with fulphate of lime, in flakes, whicli would 
ttOt readily unite; and with ail the metallic folutlons capable 
precipitation by oxalic acid. Sulphate of alumine caufed 
i>o precipitate, as it would have done with honifiatcof potaih. 

The potafix found in the mother-water, after its precipita- The moiher- 
' '^ion by lime-water, and the difi^gagemeitt of ammonia, caufed oxJhteT"*h"f 
^by the addition of potafli to the mother-water, prior to iti dc- phates, ful- 
‘}oompofi(iyn by lime-water, fufliciontly flicw that thefe two "’•Isnu- 

alkai^ taiurate the acids contained in the moUier-water of gnd'of^ammvf.** 
\^i.. XIII,—liSOG, A a Guano: 
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The Guano left 
from the fit ft 
wa/hing, 

•—contains uric 
acid. 


Phofphate of 
lime, iron, and 
carbonate of 
lime; 

—and left 
i|uai ttofe and 
ierriigiiioui 
fand. 


Recapitulation 
of component 
parts. 


Remarks. 


Guano; and thal t!.e vnolher-water curtainij/ contains oxalatCb* 
phofphatcs, fulpljates, and muriates of pulafli, and of am¬ 
monia. 

The five grammes and feven-lenths, left after the waftiing. 
of the ten grammes originally taken for anal^fis, were treated 
with cauftic potafh, which look up eight-tenths. This alka¬ 
line foltition contained only uric acid> ,and a fmali portion of 
/at matter. t 

The 4.9 grammes left by the cauflic potaflt, were treateef 
with muriatic acid : the product \r as phofphate of limey iron^. 
and an atom of carbunate of lime. 

After thefe applications of water, of cauftic polatb, and of 
muriatic acid, there remained of the 10 grammes of Guano,, 
only 3.1 grammes of mattery compofed of quarlsmfe and fer-^ 
ruginous land'^. 

From the foregoing interefting analyfis, it appears that the 
manure of the iflcls of the South Sea is formed of,— 

1 . Uric acid to the amount of ^ of the whole compound; 
partly (aturated with ammonia and lime : 

2 . Oxalic acid, partly fatiirated with ammonia and potafli: 

3 . I’hofphoric acid, combined with the fame bafes and with 
lime ; 


4, Small quantities of fulphate and muriates of potafli and 
ammonia: 

o. A fmall portion of &t matter; 

6. Sand, partly quartzole and partly ferruginous. 

The exiftence of Guano in places frequented by vaft num¬ 
bers of bird.', and the identity of its nalujre with that of the 
excremenh of aquatic birds, neceffarily throw con||dcrabIc 
light on the origin of this matter. 

The aaalytis proves how well founded w'as the ingenious 
eomparilbn of the learned naturalift, to whom wc are indel^ted 
for our knowledge of this fubfiance, no lefs interefting US 


than ufuful to the hihabitauis of Peru. It confirms the im¬ 
portant difeovery made by the retcarches of Meftrs. Fourcroy^* 
and Vaiiquelin. In a w'oed, this analyfis poUfelfes the advan- ' 
lage of proving a well-known maxim, that the fciences mu¬ 
tually enrich ahd cnjighlen each other with the light they pof,-’ 
fefs; and It affojrds a new oc-cafion to remark that among thoj 
icienccs, there arc perhaps none which jiave fo ^mediate! 
and fo neceflary a coniiedlion as Chemiftry and Natural ^ 
Hiftorv. 
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XL 


Xate on a I'amijh for gtasiiig Cups* By At. 
' Parmentckr*. 


M .•BOMPOIX, chief apothecary to the French Military Account of very 
Hofpital at Gen«)a, liat^ing fent me Tome cotFee-cups of a re- '^ac\Y var- 
niarkable Iightnef'<> and glaeed with a varrfith which is held in niihedt 
great repute, perhaps only becaufe its preparation is kept a le- 
cret in that country ; I re'qudRed him to ufe his utmoll endea¬ 
vours to procure me the receipt. He obtained it through the 
medium of one of his pupils, who learned the fecret from tne 
artificer at the rnaniifaclory, and had made from his preferip- • 

lion a varnirti in every refpect equal to that .in queftion: 

Xlconfificci of llntfeed oil 1 4 i &*nber Ub.; litharge Receipt for tht 
in powder, minium in powder, cerufein powder, each, 5 oz. 

Boil the linlfeed oil in an unglazed earthen veflel, and tie 
the litharge, minium, and cerufe in a linen bag, which is to 
be fufpended in the oil whilft boiling, fo that it may not touch 
the bottom of the veflel. When the oil begins to turn brown, 
take out the bag, and put in a clove of garlic, cleared of ^ 
the tkin; continue the boiling ; and when the garlic is dried 
away, put in another and another, to the amount of fix or 
feven. In the mean time, the amber is to be melted in 
another unglazed velfel, according to the method hereafter 
prcfiriberl; and when the oil has been fufliciently boiled, the 
fufed amber is to be poured into it. 


To melt the Amber. 


Take two ounces of linlfeed oil, to foflen the amber and 
to its fufion by a very britk fire, and when the amber is 
indtted, add the lintfeed oil, and boil the whole about two 
minutes. The fluid muft then be firained through a coarfe 
iCloBi, and When cold put into a bottle well corked, to prevent 
from drying* 


Fufion of 
amber. 


tl.t 


Method of ufin^ the Vamijk, 

V. Let the piece intended to be varnilhedbe ftrft well poliflied, ^hc^'varmlh,'*^ 
then apply the varnifh in the following manner ; 

*■ Annales de Chimic, Vol. LVI. p. 254. 

A a 2 Mix 
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Manner of 
making the 
wooden cups. 


fled vamifli. 


Violent revo¬ 
lutions of the 
furfaccof the 
globe. 


ACliOH OF HEAT MOniriED 

Mix lamp Llaik with varnidi and a litiie turpentine, \vUfi . 
a hair pencil, and lav one coat on the piece; when thiff,^!i 
dry, lay on atiOiher, and repeat the procefs till four coar- 
have been laid on, tukinj; care to let each dry before the ap¬ 
plication of llie next. When the laft is jry, put the piece 
into a liove or oven to ' u.upielc the drying, and theQ polifli 
it with pumice and 'J'lipoh powder, 

Jihlk'id of prcpaiin}^ /he Piece intended to he varnijfixd. . 

Make the cups oF hazel, alder, or cherry-tree, which afc 
preferable to other woods for this ufe, becaule they are porous 
when perfeidly dry, and do not warp. Form them according to 
fancy, and dry them in an oven. The w ork muft be poUihed as 
if it were complete; and afterwards lay on the varn*fti as 
already prelcribed. 

if it (Imuld be witlied to give a red ground to the article, 
mix a little minium, or rathor cinabar, with the varnilb. Any 
other colour may in like manner be mixed with tt, as may bell 
pleafe the lancy of the operstor. 


XII, 

Recount ff u Series of Experimenhy^fhewins; the !'fleets of Cev/t- 
prejfion in modifying the AHitm of IJeai*. Bi / Sir James 
Ham., Bart. F.ll.S. Edinburgh, * 

St CXI ON I. 

Ancient lievohdions of the Alineral Kingdom.—Vain Attempts 
to explain them,—Dependance of Gcologyt on C/tanijiry. — /m- 
imrinncc <f the CurlwHule of l.ime.~-Dr BjlaCk's Difcoveiy 
of Carbonic Aiid fnhrcttcd the former theories depending on 
Fire, bnt gate Birth to that of Dr. Hutton. — Progrefs of 
the Aulhoi's Jilc.’is irith Jlcirard to that Theory.—Experitaents 
with JJtiiL and CompnfUm, fuggtficd to Dr. Hutton in 
11^0,•^Undertaken bp the Author in 1798.— Speculations 
w'hich his ] lopes of Succefs were founded, 

HOEVER has attendled to the ftru^lurc of rocks an^ 
rooiiutains, muft be convinced, il;at our globe has not alwavx 

exifte^ 

* The highly interefting cxpmntents of Sir James Hall upoi^ 
the etfefls of heat moUilied by compreftionj were coraraunic\ ted to 
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tn I'ls prefent ftale; but that.every part of iU mafs, fo 
*^at leaA as oar obfervaliuns reach, has been agitated and fubr 
jetted by the moft violent revolutions. 

Fa^s leading to Inch Ariking conclufions, however iioper- Geological iyU 
. fcAly obferverl, could not Tail to awaken cunotily, and give iinperfi^ 
rifelo^ dcfire of tracing the hiftory, and of inveftigating the 
cattfes, of (iich Aupendt*ys events; and various attempts were 
made in this way, but with little luccets; while difeoveries 
of the utraoA iinportance and accuracy were made in aliro- 
noniy and natural philofoph^^ the f> Aeins produced by the 
GeologiAs were fo fanciful and puerile, as fcarccly to delerve 
a ferious refutation. 

One principal caufe of this failure feems to have lain in thebecaiifc clicmi- 
very imperfeft ftate of chemiftry, which has only of l^teyears 
begun to deferve the name of a fcience. While chetniliry was fancy, 
in its infancy, it was impodiblc that geology ihould make any 
progrefs ; tlnce feveral of the moft important circumftancus lo 
be accounted fir by tins latter fciCoce, arc admitted on all 
hands to depend upon principles of (he lormer. The confol^ 
dation of loofe fund into ftiata of folid rock; the cryftalline 
arrangement of (iibftances accompanving tliofe ftrata, and 
blended with them in various modes, ate circumlianccs of a 


the Royal Society of Edinburgh In Augiift 180*1, ami were tranf- 
mitted to out Journiii by the author in t!>t following inontli. They 
appear m Vol. IX. page 98. TliatcoiiciiV narrative could not but 
Itiungly excite the curiofity of philofoplicrs and gcologifts, and di¬ 
rect tlicir earnell expe£tutions to a fuller de-tai! In the lafl leinon, 
June 3, 1805, a very ample communication v.abinadc, which has 
been printed with live quarto plaits, very he.uillfully engraved by 
Lizars, fromdeligns by Sir James. X canin.t but cunfidet it as one 
of thofe high marks of approbation, with which the Philofophical 
Journal has been honoured from time to time, that thf author has 
ggain directed his attention to this periodical work, as the vehicle 
through which his difeoveries lliould be more extenlively cir¬ 
culated. With this view hv has not only favoured me with the 
^4nemoir as foon as completed, but has liberally taken upon 
liimfelf the expence of engraving the plates for the Journal in the 
fame fupciior ftyle. By this means the numbers containing his 
memoir will be emiched with ten additional p'ates belides thofe 
Wually given ;—for I flial! with great fatisfaition follow the fteps 
of tlie worthy baronet by prefenting the additional expences of 
paperyind print to the rc.tder without charge, W, N. 
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theorie:i> 


Water has little 
agency on mi- 
nciali). 


C^Tiit.non fire 
does nnt explain 
the fadts. 


chemical nature, which all Ihofe who have attempted to ' 

theories of the earth have endeavoured by chemical reafon- 

ings to reconcile to their hypothefes. 

and water Fire iiater, the only agents in nature by which ftorty 

adduced as tnc fubflances are produced, under our obfervation, were employ- , 
agents in two • < * * 

ed by contending fedis of geologifts, to explain all ihe'^phe- 
nomena of tho mineral kingdom. 

But the known properties of water are quite repugnant to 
the belief of its univerfal influence, fince a very great propor¬ 
tion of the fubllances under confidoration are infoluble, or near¬ 
ly fo, in that fluid; and fince, if they were all extremely fo- 
lublc, the (|uantity of water wiiicli is known to exift, or that 
could pnflibly exifl in our planet, would Le far too fmall to ac- 
cornplifli the oflicc affigned to it in the Neptunian theory *. On 
the other hand, ihc known properties of fire are no lefs inade¬ 
quate to Ihcpurpofc ; for, various lubftanccs which frequently 
occur in the mineral kingdom, teem, by their prefence, 
to preclude its fuppofed agency; fince experiment thews, 
that, in our fires, they are totally changed or deftroyed. 

Under fuch citcumflanccs, the advocates of either clement 
were enabled, very fiiccefsfully, to refute the opinions of 
their adverfaries, though they could but feebly defend their 
own: and, owing, perhaps to this mutual power of attack, 
and for want of any allcrnative to which tI|o opinions of men 
could lean, both fyflems maintained a certain degree of eje- 
dil; and writers on geology indulged themfelves, with a Ibrt 
of impunity, in a flylc of unphilofophtcal reafoning, which 
would not have been tolerated in other fciences. 

Of all mineral fubftances, the carbonate of lime is unquef- 
tionably the moft important in a geneial view. Aslimeflone 
or marble, it confliiutes a very considerable part of the foUd 
mafs of many countries; and, in the form of veins and no¬ 
dules of fpar, pervades every fpecies of ftone. Its hiflqry is 
thus interwoven in fuch a manner with that of the mineral 
kingdom at large, that the fate of any geological theory rou^ 
very much depend upon its fuccefsful application to the va- 
lious conditions of this fubHancc. But, till Pr. Black, by hir 


HfJice both 
theories wepc 
doubtful. 


Carbonate of 
lime is of ex- 
tcnfive impor¬ 
tance, 


* lllrjhaiions of the Hu^ionian *fheory^ by Mr. Prbfeflbr Playfaij:- 
§ 430. 

2 di fro very 
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-difcjilvery of carbonic ackl, explained the chemical nature of 
t(^cari)onatc, no rational theory could be formed, of the che- 
; <^41031 revolutions which it has undoubtedly undergont*. 

^ This difeovery was, in the firft indance, hotlile to the lup- fceips not pro- 
pofed afbon of fire ; for the decompolition of liineflone by fire ’*'*‘^'‘***® 
in evej'y common Min being thus proved, it fecnicd abfurd to 
aferibe to that fame agent the formation of limcflone, or of 
any mafs containing it. * 

The contemplation of this difficulty led l5r. Hutton to view Dr. Hutton's 
the at^ion of fire in a manner peculiar to himfulf, and thus to *^heory. 
form a geological theory, by which, in my opinion, he has fur- 
nilhed the world with the true foiution of one of the mod inte- 
reding problems that has ever engaged the attention of men of 
fcience. 

He fuppofed, 

I. That heat has a£lcd, at fome remote period, on all That rocks have 

rocks. undergone heat 

II. That during the aflion of heat, all lliefc rocks (even 
fuch as now appear at the iiirliice) lay covered by a I'upcrin- 
cumbent mafs, of great weight and firength. 

III. I’hat in confequcnce ot the conil)ined a£iion of heat 
and preflurc, edetts were produced different from thofeorheat 
on common ocealions; in particular, that the carbonate of 
lime was reduced to a date of fufion, more or lefs cumplete^ 
without any calcination. 

The effenlial and charadleridic principle of his (heory'-rs thus 
comprifed in the word coinprejfion; and by one bold hypothefis, 
founcied on this principle, lie undertook to meet all the objec¬ 
tions to the aflinn of fire, and to account for Ihofe cireum- 
lUnces in which minerals are found to diflcr from the ufual 
proda£ls of our furnaces. 

This fjftem, however, involves fo many fuppofilions, appa- singular con- 
renlly in contradi£bon to common experience, which meet us trail of the per- 
on the very threfliold, that mod men have hitherto been de- 

1 j r • n- • - ... Hutton** con- 

.terred rrom the inveftigalion of its principles, ami only a few ve-feion, and 

individuals have juflly appreciated its merits. It was lofjg th''vhfeurity of 

before I belonged to the latter clafsj for I mud own, that, on 

reading Dr. Hutton’s fird geological publication, I was in- 

^ duced to rejeft his ly deiii entirely, and fhoulcl probably have 

continued dill to do fo, with the great majority of the world, 

but lj?r rSy habits of intimacy with the author; the vivacity 

ai^d 
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and perfpicuity of wbofe oonverfation formed a 
contrafl to the obfeurity of hb writings. ,J was induced 
that charm, and by the numerous original fa£ls which iiis.. 
fyftem had led him to obierve, to liden to his arguments,* 
favour of opinions which I then looked upon as viflonary, 1' 
thi;»s derived from his converfalion the fam3 advantage which ■ 
the world has lately done from the publication of Mr. Playfair's 
lUuJirations; and, experienced the fdme influence which is 
now exerted by tliaV work, on the minds of our moft eminent 
men of fcience. 

After three years of alnioft daViy warfare with Dr. Hutton, 
on the fuhjeft of his theory, I began to view bis fundamental 
principles with lefs and lefs repugnance. There is a period, 

I believe, in aU feientifle invefligations, when the conjectures 
of genius ceafe to appear extravagant; and when ive balance 
ihe fertility of a principle, in explaining the phenomena of 
nature, againfl its improbability as an hypoUrefts: The partial 
view which we then obtain of truth, is perhaps the mod at¬ 
tractive of any, and molt powerfully dimulales the exertions 
of an active mind. The mid which obfeured Tome objeCts 
didipates by degrees, and allows them to appear in their 
true colours; at the fame time, a didant profpeCt opens to our* 
view, of fccnes unfufpeCted before. 

Entering now ferioufly into the train of reafnning followed 
by Dr. Hutton, I conceived that the chemical eifeCta aferibed 
by him to compreflion, ought, in the fird place, to be invedf- 
gated; for, unlefs foroe good reafon were given us for be- 
lieving that heat would be modified by preffure, in the manner 
alledged, it would avail us little to know that they had aCled 
together. He reded his belief of this influence on analogy } 
and on the fatisfaCtory folution of all the phenomena fumifoed 
by this fuppofition. It occurred to me, however, that thn 
principle was fiifcrptible of being edabhflied in a direft 
ner by experiment, and I urged him to make the attempt j 
but be always rejected this propofal, on account of Ihe im^v 
menfity of the natural agents, wbofe operations he foppofedh 
to lie far beyond Ibe reach of our imitation; and he teemed 
to imagine, that any fucb attempt mufl undoubtedly fail, and 
thus throw diferediton opinions already lutficienlly eftablithed, ^ 
as he conceived, on olhejr principles. I was for, howeveti 

.from 
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fro^being convinced by thefe nrgumenk ; for, wkliout beiiii("> 

*d{^ to prove that any artificial cumpreflion to which we could 
^(cpofe the carbonate, would efi'e^lually prevent its cak-ina* 

4ion in our fires, 1 maintained, that we had as little proof of 
the contrary, and that the application of a moderate force 
might poflibly perforin all that was hypothetically afTumed in 
the, ffattonian theory. On the other hand, 1 confidered 
tnyfelf as bound, in praSiice, to pay deference to his opinion, 
in a field which he liad already fo nobly occupied;‘and<ab» 
flained, during the remainder of hU life, from the profe* 
cution of fome experiments with comprefBon, which 1 had 
begun in 1790. 

In 1798 , I refunied the fubje^ with eagerncfs, being flill of Experimental 

opinion that the chemical law which forms the bafis of the 
^ ^ . uxKlercaJcen* 

Huttonian theory, ought, in the lifft place, to be invefligatcd 
experimentally ; all my fubfequent rcilccHuns and obferva* 
lions having tended to confirm my idea of the importance' 
of this purfuit, without in any degree rendering me more ap« 
prehenfive as to the reiult. 

In the arrangement of the following paper, I fliall lirft con- Orvkr of tWr 
fine myfelf to the invefiigation of the chemical cffefls of heat 
and compreffion, referving to the concluding part the appli¬ 
cation of my refults to Geology. I (hall then appeal to the • 
volcanoes, and lhall endeavour to vindicate the laws of a61ion 
alTumed in the Huttonian theory, by (hewing, (hat lavas, 
previous to their eruptions, are fubjedt to iimilarlaws; and 
lliat the volcanoes, by their fublerrancan and fubmarine exer<k 
tions, mufl produce, in our times, relults (imilar to thofeafen* 
bed, in that theory, to the former adiiun of fire. 

In comparing the Huttonian operations with ihofe of the 
volcanoes, I fhall avail myfelf of fomu fadls, brought to light 
in the courfe of the following invefligalions, by which a precife 
limit is afligned to the inlenfUy of the heat, and to the force 
of com^r,e(fion, required to fulfil (he conditions of Dr. Hutton’s 
hypoihefis: For, according to him, the power of (hole agents 
. was very great, but quite indefinite; it was therefore im- 
poflible to compare their fuppofed efiedls in any precife manner 
• with the phenomena of nature. 

My attention was almofi; exclufively confined to the carbo- Aigu.-r.fnt re¬ 
flate of lime, about which I reafoned as follows; The carbonic boiutc oM'i'g)e 
acid, vvheft iincombined with any otlier fiibfiance, exifis natu- 
' 5 rally- 
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Tally in a f^afeous form, al the common temperature of our a(Wo» 
fphere; but when in union with lime, its volatility is reprefl'^ 
in that lame temperature, by the chemical force of the earthy^ 
fubllance, which retains it in a folid form. When the tem-' 
peralure is raifed tb a full red-heat, the acid acquires a vofa- 
lility by which that force is overcome, ifefcapes from the 
lime, and aflTumes its gafeous form. It is evident, that were 
the attractive forcc^of the lime increafed, or the volatility of 
the acid diminiihedby any means, the compound would be en¬ 
abled to bear a higher beat witiumt decompofition, than it can 
o^rfcThTex prefent ftate of (lungs. Isfow, preflure muft produce an 

paiifion and effed of this kind; for when a mechanical force oppofes the 
ricapc of the expanfion of the acid, its volatility muff, to a certain degree, 

tt*^lu"po*rt prelTure* tlicn, the carbonale maybe 

flrongcr heat, expected to remain unchanged in a heal, by which, in tlie open 
air, it would have been calcined. But experiment alone can 
teach us wbatcomprelhng force is requilife to tnable it to rcftil 
any given elevation of temperature; and what is to be the refull 
of lucli an operation. Some of the compounds of lime with 
acids are iufible, others rel'rai'lor) ; the carbonate, w hen con- 
ilrained by prefTure to endure a proper heat, may be as fufible 
a>s the muriate. r 


Probability that One circumllance, derived from the Huttonian Theory, 
m^bt'not'fae'of hope, that the carbonate was cafily fufible^ 

diffi{,ulc fufion. and indicated fl prccife point, under which that fulion ought 
to be expe^ed. Nothing is more common than to meet w ith 
nodules of calcareous fpar inclofed in whinfione; and w'c fup- 
pofe, according to the Huttonian theory, that the whin and 
the fpar had been liquid together; the two fluids keeping fepa- 
rale, like oil and water. It is natural, at the jundion of thefe 
two, to look for indications of their relative fu Abilities; and wc 


Fa£ts which 
indie >te its 
mciting heat. 


And, accordingly, that the termination of the fpar is generally 
globular and fmooth; which feems to prove, that, w'hen the 
whin became folid, the fpar was liiil in a liquid date; for had 


the fpar congealed ArA, the tendency which it Aiews, on all oc- 


cafioBs of freedom, to Aioot out into prominent cryflals, wouldSv 
have made it dart into the liquid whin, according to the pecu¬ 
liar forms of its cryflallization; as has happened with the 


various fubAances contained in whin, much more retraclory 
than iifelf, namely, augite, felfpar, &c.; all of which having 
congealed in the liquid whin, have aifumed tbetr peculiar 

^rms 
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willi perfed regularity. From thi? I roncluded, that 
■^^len the whin congealed, which muft have happened about 
or SO® of Wedgwood, the fpar was ftill liquid. I (In K’fore 
expefted, if I could compel the carbonate to bear a heal of 28® 
without decompoAtion, that it would enter into fufion. The 
iequei will fliew that this conjeflure was not without foun¬ 
dation. 0 

I fliall now enter upon the deferiptiun oJthofe experiments, T|,g 
the refuU of which I had the honour to lay before this Society periments in- 
on the 30lh of Auguft laft (1^4); fully aware bow difficult 
is, in giving an account of above Ave hundred experiments, all 
tending to one point, but ditlering much from each other in 
various particulars, to Acer between the oppoAte faults of 
prolixity and barrennefs. My objefl Orail be to defcribc, as 
Aiortly as poffible, alt the methods followed, fo as to enable 
any chemiA to repeat the experiments; and to dwell particu¬ 
larly on fuch circuraAances only as feem to lead to concluAons 
of importance. 

The refult being already known, I ponfider the account I 
am about to give of the execution of thefe experiments, as 
addreffied to Ihofe who take a particular intereA in the progrefs 
of chemical 'operations: in the eyes of fuch gentlemen, I triiA, 
that none of the details into which I mu A enter, will appear 
fuperfluous, 

Sectton II. 

Principle of Execution upon vJiich the fttllou'in^ Experiments Kcre 
conduced,—Experiments with Gun-Barrels filled xvitk baked 
Clay, and ivclded at the Muzzle.—Method uUh tUe-jufihle 
Metal.—Remarkable Effe^s of its Expanfion. — Nec^ity of in¬ 
troducing Air,—RefuUs obtained. 

When I ArA undertook to make experiments with i.eat 
oAing under compreffion, I employed myfcif in contriving 
Various devices of ferews, of bolts, and of lids, fo adJuAcd, I t ivances for 
hoped, as to conAne all elaAic fubAances; and perhaps lomt* 

• of them might have ani wered. But I laid aficle all fuch do* j,;gh tempe- 
vices, in favour of one which occurred to me in January 1798; taturcs. 
which, by its Amplicity, was of eafy application in all cales, 
and accompltfhed all that could be done by any device, Ance 
; it fecured periV^ Arength and tightnefs to the otmoA that the 
•veflels employed could bear, whether formed of iPetallic or 
earthy fu IA ance. The device depends upon the following 
ge-Ieral vit^w: If we take a hollow tube or barrel (AD PI. ix. 
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The mcrhod lO*'c]ored atone end, and open at the otheri af onel^^t- 

adopKd ulti- or more in length; it is evident, that by inlrodncing one end, 
include the ^ furnace, we can apply to it as great heat aa art cam*^ 

fubjed in an pToducc, while the other end is kept cool, or, if necedswy,? 
cbfc*the*aperl^ «xpoled to extreme cold. If, then, the hibftance which vh» 
cure by fahoai mean to fubje^ to the combined afiion of heat and preflb.re b# 
introduced into the breech or clofed end of the barrel {C0)# 
and if the middle prrt be tilled with fome refraSory t^ilance, 
leaving a fmall-empty fpace at the muzzle (AB), w^acan apply 
heat to the muzzle, while the bryich containing the^iubjefl of 
experiment, is kept coot, and thus clofethe barrel by any. of 
the nurnerous modes which heat affords, from the welding of 
iron to the melting of tealingowax. Things being then reverfed, 

^ and the breeeh put into the furnace, a heat of any required 

Hitenfity may be applied to the fubje^l of experiment, now in 
a llate of conflraint. 

My hrft application of this fclieme was carried on with a 
Flrft experiment common gun>barrel, cut off at the touch<hole, and welded 
^I'ugged^Md**'*^ tlrongly at the breech by means of a plug of iron. Into 
weidcU, »t 1 introduced the carbonate, previoutly rammed into a car-» 

tridge of paper or patleboard, in order to protedl it from the 
iron, by which, in fome former trials, the fubyefl of experiment 
had been euntaminaled tluoughout daring the adion of lieatt 
I then rammed the reft of the barrel full of pounded clay 
previoufly baked in a flroiig heat, and I had the muzzle clofed 
like the breech, by a plug of iron w elded upon it in a common 
forge; the reft of the barrel being kept cold during this 
operation, by means of wet clotlts. The breech ®l' tlie barrel 
was then pul horizontally into-a common muffle, heated to about 
25* of Wedgwood. To the muzzle a rope was ti&ed, in fftch 
8 manner, that the barrel could be withdrawn witlwut dai^r 

initeiiM folder- fromanexplofion*, 1 likewife, about this time clofed themuztde 
ed. ' ’ Off 

This plate will be given in No. 54, being the fapplement to the 
prefent volume. 

f On one occafion, the importance of this precaution was 
. ilrongly felt. Having inadvertently introduced a confiderable 
quantity of moiihire into a welded barrel, an explefion took plac^ 
before the heat had rifen to radnefs, by which, part of the barrel was ^ 
fpread out to a flat plate, and the furnace was blown to piecef. 
Dr. Kennedy, who happened to be prefent on this oedaflon, ob- 
ferved, that notwithftanding this accident, the time might Vconie 
when we fhould employ water in thefc experiments to aflift the 

force 



nar coiFPK-£s«'toti; 3^57 

dr ,Hc baf fci, ‘by iwci nssofaplugi, -fix ed by folder only^ 'w'hicfb lite** 

'OQil bad ihi«.pecj|Iiar«dv«ntag<s that I could (but andopen the 

• iiarrel without having recourfe to a workman. In thefe trials, 
jtiiQugh many barrels yielded to the expanfivetbree,others refiiled 
rit, and afforded fome refblts tbat were in tbe bigheff degree en» 
neout^fing, and eleo fatisfa£lory, could they-have been ob- 
4a»ned with certainty on Vepeiition of the procefs. In many 

-of them, clialk, or common limeffone fvreviouQy pulverifed, SatistinSory 
was. agglutinated into a ftony mafs, which required a fmart **^***®* 
blow of a hammer to breal^i and felt under the knife liketa 
icommon lin^ffone; at the la'me time, the fubftance, when 
thrown .into nitric acid, diflblvcd entirely with violent etfer- 
vefoence. 

In one of thefe experiments, owing to the adlion of heat on Volatlfe mattrr 
-the cartridge-of paper, the baked clay, which had been ufed "**y ^ ‘^rivea 
to fill the barrel, was (lained black throughout, to the dihance of 

.of two-thirds of the length of the barrel from its breech. This a clufed barrel, 
circumffance is of importancei by (hewing, that though ail is 
light at tike muzzle, a protruhun may take place along tlie 
barrel, greatly to the detriment of complete compreilion : and, 
jU the fame time, it illuffrates what has happened oocaiionally 
in nature, where the bituminous matter feems to have been 
driven b}- fuperior local heat, from one part of a coaly bed, 

'though retained in others, under the fame compreliion. The 
bitumen fo driven o(F being (bund, in other cafes, to pervade 
and tinge beds of (late and of fandftrme. 

I was employed in this poifuit in (pring 1800, when an 
event of importance interrupted my experiments for about a 
year. But 1 refumed them in March 1801, with many new 
plans of execution, and wiih.coniitdcrablc addition to my ap¬ 
paratus. 

. jUiecourfeof my firft trials, the following mode execu-** 
4j<pVhad occurred to me, which 1 now began to put in pra^ice. fufibie meml 
,It ,i» -well known to chemiils, that a certain compolition of '*** “ *h9 

. ' ■ * plug. 

# 

force of compieffion. I have (bice made great ufe of this valuable 
fuggeftion: but he fcarcely lin'd, alas! to fee its application y fof 
my firft faccefs in this way took place during his laft ilLnefs.—1 
have been expofed to no rilk in any other experiment with Iron 
rbaTrets y matters being fo arranged, that the ffrain againft them has 
only comi^enccd in a red heat, in which the metal hiM bee^ £o far 
foftened, as to yield by laceration like a piece of leather. 

different 
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din’treiiL metals*, produces a fubffattcefo fufible, as to liiolt 
in ihc boat of boiling-water. I conceived that great advantage^f 
botli in point of accuracy and dUpatcIij might be gained id 
tbefe experiments, by fubdituting • this metal for the baked 
clay above nientioneil: That atier introducing the carbonate 
into the breech of the barrel, the fufible* metal, in a ^i^uid 
ilate, might be poured in» (& as (o' Hli the barrel to its brim : 
Advantages of Tliat when the raet^l had cooled and become folid, the breech 
this method. might, as before, be introduced into a muffle, and expoObd 


to any required heat, while the mujzzlc was carefully kept cold. 
In this manner, no paft of the fuhbie metal being melted but 
what lay at the breech, (he refi, continuing in a (olid (late, 
would elFudually confute the carbonic acid : That after the ac- 
s tiun of ilrong heat had ceafed, and after all had been allowed 

to cool completely, the fufible metal might be removed entire¬ 
ly from the barrel, by means of a heat little above that of boil¬ 
ing water, and far loo low to occafion any decoropofition of 
the carbonate by calcination, though a£ling upon it in free¬ 
dom ; and then, that the fubjefl of experiment might, as be¬ 
fore, be taken out of the barrel. 

This feherne, with various modifications and addilionSf 
which pradice has fuggctled, forms the bafis of mod of the 
following methods. 

A ftrlking phe- ^ llriking phenomenon occurred, which 

nomenon. When gave rife to the motl important of Ihefe modifications. Ha- 

cnmpUtel ^fiUed '**^6 filled a gun-barrel with the fufible metal, without any 

witli fufible carbonate; ami having placed the breech in a muffle, £ was 

metal only, aad furprifed to (co, as (he heat approached to rednefs, the liquid 
ihi-doled end * , , . . . ,1 . , 

cu tiie iroii ex- metal cxuduig through (no iron in innumerable minute drops, 
pofed^o dirperfed nil round the barrel. As the beat advanced, thi# 

(icatcr exp 4 n- exudation increafed, till at lufl (lie metal flowed out in 
rmn of the fluid conltmicd tircams, and the barrel was quite deflroyed. On 
th^textmeoccafions of (he fame kind, the fufible metal, being 
the i,on in very forced through forac very minute aperture in the ..barrel, 
fenobling wwl diftar.ee of feveral yards, depofiting 

upon any iubftancc ojqyuied to the ftream, a beautiful af- 
fetublagc of fine wire, cxa^ly in the form of wool. I imme¬ 
diately uuderftood that the piienotnenon was produced by the 
fuperior expanfioii of the liquid over the folid metal, in con^ 


flight parts of bifmutli, five of lead, and thrtebf tin. 

feouence 
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%’ijuence of whicl), the iuGble metal was drisen through the 

iron as water w'as driven through filvcr * by mechanical per- 

cul'^un in the Florentine experiment. It occurred to me, that Remedy. A 
.. • . . . . - . I • I .L 1 1 toiall quantity of 

* this might be prevented by conhmng along with the lulible 

metal a fmal! quantity of air, which, by yielding a Hlile to the banel, 
the exp^ndon of tiie*ii(juid» would fave the barrel. This re¬ 
medy was found to anfvv^r completely, and was applied, in 
all the experiments made at this time f. • 

1 *now propofed, in order to keep the carbonate clean, to The carbonate 
indole It in a fmall vefld; a;jd to obviate the ddiiciilty ot ^ 
icmoving the refult at the concluiion of the experiment, I veffoi. 
tuither propofed to conneft that vellel with an iron ramrod, 
longer than tlie barrel, by which it could be introduoed or 
withdrawn at pleafure. 

* Effuys of Natural Experiments made in the Academie del CimenlOf 
traullatcd by Waller, Londen, IGS't, page 117. The lame in 
MuOckenbroek's Laiin Tranflatioii, Ludg. Bat. 17.7], p. GJ. 

f 1 found it a matter of much difficulty to afeertain the proper 
quantity of air which ought to be thus incloled. When the quantity 
was too great, the refult was injurid by diminution of elatticity, as 
1 Ihallhave occalion fully to fhew hereafter. When too fmall, or 
when, by any accident, the whole of this included air was allowed 
tocfcape, the barrel was deftroyed. 

I hoped to afeertain the bulk of air neceffary to give liberty to 
The expanhon of the liquid, metal, by meafuiing the aflual quantity 
exi>elled ny known heals from an open barrel filled with it. But 
T was fuipiifed to Hud, that the quantity thus diiclnii'gwd, exceeded 
ill bulk that of the air which, in the fame lieats, I had confined 
along with the carbonate and fufible metal in many fucctfsful ex¬ 
periments. As the expanfion of the liquid dots not Icem capable 
of feufible diminution by an o]>pofing force, this fa^d can only be 
accounted for by a dillenlion of the barred. Jin thefe expciiments, 
then, the expanfive force of the carbonic acid, of the included air, 
and of the fufible metal, a^cd in combination againif the barrel, 
and ivere yielded to in part by the dilleiifion of the barrel, and by 
the COnden&tion of the included air. My objcfl was to increafe 
th^ force of this mutuala£lion, by diminifhing the quantity of air, 
aii<l by other devices to be mentioned hereafter. Where fo many 
foices^were concerned, the laws of whofc variations were unknown, 
much precifion could not be expelled, ncr is it wonderful, that in 
attempting to carry the compiclling force to the uimuft, 1 IhouKl 
have Jeftroy^fti barrels innumerable. 


A fo'iull 
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A tmall tube of glafj, • or of Reaumur’s porcelain, about 
u quarter of an inch in diameter, and one or two inches in 
length, (fig, 2, A) was half filled with pounded carbonate of 
lime, rammed as hard as pofitble ; the other half of the tube' 
being filled with pounded filex, or with whatever occurred 
as moft likely to prevent the inlrulion of the fulrWe metal 
in its liquid and penetrating fiate., This'tube To filled) was 
placed in a framecor cradle of iron {dfk 'h, figs. 3, 4, 5, and 
fixed to the enti (w) of a ram-rod (;« «). The cradle 
w'as from fix to three inches itv^ngth, and as muc$i in diame¬ 
ter as a gun-barrel would admit with <^fe. It was cotnpofed 
of two circular plates of iroiiy {def g and A i k 1, Teen edge* 
wife in the figures), placed at right-angles to the ram*rod, one 
of ihefe plates (d efg\ being fixed to it by the centre {m). 
Tliefe plates were cohne^cd together by four ribs or flattened 
wires of iron [dh, €i,fk, and gZ,) wliich formed the cradle 
into which the lube (A), containing the carbonate, was intro, 
duced by thru fling the adjacent ribs afunder. Along with the 
tube jufl mentioned, was introduced another tube (JB), of iron 
pr porcelain, filled oidy with air. Likewifei in the cradle, a 
pyrunielcr f piece (Cj was placed in contafl with (A) the tube 

con- 

* I have fince conflantly iifed tubes of common poixelaini find¬ 
ing glafs much too fufible for this purpofe. 

f The pyrometer-pieces ufed in thefe experiments were made, 
under my own eye. Neceffity compelled nje to undertake this 
laborious and difficult work, in which I have already fo far fuc- 
ceeded as to obtain a let of pie^s, which| though far fiom com¬ 
plete, anfwer my purpofe tolerably well. I had lately an oppor¬ 
tunity of comparing my fet with that of Mr. Wedgwood, at various 
temperatures, in furnaces of great fire and Iteadinefs. The rel'ult 
has proved, that my pieces agree as well with each other as bisy 
though with my let each temperature is indicated by a different 
degree of the leale. I have thus been enabled to confira^l a 
table, by whicli my obfervations have been correftedy ^ that the 
temperatures mentioned in this paper are iuch as wouht'-mve biKit 
indicated by Mr. Wedgwood’s pieces. By Mr*'’W^^ood’s 
pieces, I mean thofe of the only fet which has been ibid to the 
public, and by which the melting heat of pure filver is indicated 
at the 22tl degixe. I am well aware, that the late Mr. Wedg¬ 
wood, in his Table of Fufibtlities, has Hated that fufion as taking 
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'-•olilainltig the carbonate* Thefe articles generally occupied 
the whtde cradle j when any fpace remained, it was filled up 
by a piece of chalk drelfed tor the purpofc. (Fig. 4, reprc^ 
fents the cradle tilled, as jufi defcribcd). 

Things being thus prepared, the gun-barrel, placed ere€l *^«d*®** ®f “fi®! 
with ^B<inUjS9^e upwards, was half filled with the liquid fufible ® 
metal.' The cradle wa% then introduced into the barrel, and 
plunged to the bottoiri of (lie liquid, fo theft the carbonate was 
placed very near the breech, (as reprefented in fig. 5, the fu- 
tible roetal fiandmg at o). air-tube (R) being placed fo 

as to enter tlie liquid with its muzale downwards, retained 
great part of the air it originally contained, thbugh fome of it 
might be driven off* by the heat, (b as to efcape through the 
liquid. The metal being now allowed to cool, and to fix round 
the cradle and ramrod, the air remaining in the‘air-tube was 
efiedtualiy confined, and all was held fad. The barrel being 
then filled tu the brim with fufible metal, the apparatus was 
ready for the application of heat to the breech, (as (hewn in 
fig. 6.) Rlate X, 

In the experiments made at this time, I ufed a fquarc brick the furnace anrf 
iurnace, (figs. 7 and 8, having a mume (r s) traverung it ho- mem. tcc. 
rizontally and open at both ends. This muffle being fuppoiled 
in the middle by a very ilender prop,' was expoled to fire from 
below, as wei! as all round. The barrel was placed in the 
muffle, with ils breech in the hotted part, and the end next 
tlicmuzxle projedling beyond the furnace, and furrounded 
with cloths which were drenched with water from time to time* 


(This arrangement is (hewn in fig. 7.) In this (ituation, the 
iufible metal furroundtng the cradle being melted, the air 
contained in the air-tube would of courfe feek the highed pb- 
tition, and its fud place in the air-tube would be occupied 
by fudble metal. (In fig. 6, the new pofition of the air is 
(hewn at p q)» 


. At the conclufion of the experiment, the metal was generally Method of dif- 
repjov^ by placing the barrel in the tranfverfe muffle, 
it» uHizzle pointing a little downwards, and fo that (he heat experiraeot. 


was applied fird to the muzzle, and then to the red of the 


barrel in fuccefflon. (This operation is (hewn In fig. 8.) In 


place at the 28 th degree; but I am convinced1|Pl his obfervations 
mud have bAn made with fome fet different Rom that which was 
afterwards fold. 


VoT>. XIII.— Afrie, 1806 , B b 
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tome of ihe firft of Ihefu cNporiments, I loofcned the cradle^ by 
plunging the barrel into heated brine, or a Urong fulution oi 
muriale of lime; wliich Jail bears a temperature of 230*^ of 
Fahrenheit before it boils. For this purpofe, | iifed a pan 
three inches in diameter, and three feet deep, having a flat 
bafon at top to receive the liquid when it boU^ ov^r, ^The 
method anfvvered, but was truublefon^e, and J Mid it afidu. 
I have had occafion, lately, however, to refurne it in fome 
experiments in which it was of confequence. to epen the 
barrel with the lead pothble heat.*. ^ ^ ■ 

By thefe methods 1 made a great nninber of ^perknents, 
with refults that w'ere highly intereding in that dage of the 
bulinefs, (hough their importance is fo much .diminifhed by the 
fubfequenl progrefs of the invedigation, that 1 think it proper 
to mention but very few of them. 

Calcareousfpar On the 3id of March, 1801, 1 rammed forty grains of 
h°*rd'<icnfc"^” pounded chalk into a tube of green bottle^glafs, and placed it 
marHe by heat in the cradle 9 s above deferibed. A pyrometer in the muffle 
of 33 » Wedg- along vviih the barrel indicated 33®, The barrel was expofed 
to heat during feventcen or eighteen minutes. On withdraw* 
ing Ihe cradle, the carbonate was found in one folid ifiafs, 
' which bad vifibiy Airunk in bulk, the fpace thus left within 
the tube being accurately filled with metal, which plated the 
carbonate all over without penetrating it in (he load, fo that 
the metal was ealily removed. The wciglit was reduced 
from forty to tbirty-fix grains. The fubftance was very 
and refilled the knile better than any refull of the kind pre- 
vKHiily oblaineil; its rra61ure was crydatline, bearing a re- 
fenibbinco to while faline marble; and its thin ed|{ge$ bail a 
decided iemitranCparency, a circumdance drfl obfe^ved in thi^ 
refull. 


w- 


i. t.cattous fpar On the 3d of March of the fame year, I made a fitmlar 

in vvluch a pyromclcr-piece was plfc^d within 

fcv tcj: * J” many of the following experiments, lead was ulkd in place 

of the fufibie metal, and often with fuccefs; but I loft good 
refults in this way: for the heat required to liquefy* the, lead ap- 
pi ouches fo near to rrdneis, that it is difflculc to dijEbngage the 
cudle without applying a temperature by which the ehrbtmate is 


injured. 1 havcl 
few inches of the^ 
barrel with lead. 


it anfwer well, to i'urround the cradle and a 
'with fufible metal, and to fill the reft of the 
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UiG barrel, and another in the muffle; they agreed in indi¬ 
cating 23®. The inner tube, whic h was of Reaumur's pnree- 
'Iain, contained eighty grains of pounded chalk. The; ('aibo- 
nale was found, after the experiment, to have loft 'It 'grains. 
A. thin rim, lefs than the 20lh of an -inch in thickovd's, of 
wbUt.fb matter, appeared on tlje outfide ot the mafs. In other 
rcfpetSh, the carbonate was in a very perff6l Rate ; it was of a 
yellowifti colour, and had a decided Ihmitranfparency artd 
laltne fra£ture, • But what renders this refult of the groateft 
value, is, that on brcakin)|«t];ie mafs, a fpaceof more than the 
tenth of an inch fquare, was found to be completely cryft il* 
lized, having'acquired the rhomboidal fracture of calcareou» 
fpar. It was white and opaque, and prefented to the view 
three fets of parallel plates which are feen under three differetit 
angles. This fubftance, owing to partial calcination and fub- 
fcquent abforpiion of moifture, had loft all appearance of it': 
remarkable properties in Tome weeks after its production ; but 
this appearance has /fince been reftored, by a frefli fraclurc, 
and the fpecimen is now well preferved by being henneticaliy 
inclofed, 

(To be continued.) 


XIII. 

Jn the Uje of the Sutures in the Skulls cf Animals, Btf 
jl/r. B, Gisson *. 

The full ufe of the lingular junction of the bones of the Conj'aa*? oi 
Ikill, which is called future, has, from the earlieft periods of ^ 

• i.it'irt's 1J1 the 

anatomy and furgery, attracted the allenlitm and eluded the fk i:!iof .nmn't. 
Tofeaiches of the phyliologift. To this remarkable feature in 
ofteogny, in a great meafure peculiar to a certain period of 
life, many nfes have been attributed. . Some of (hefe are 
totally^TOneous; fuch as that for allowing the Iraiifpiration 
of moifl^lre., to keep the brain cool and fit for thinking ; for 
giving a more ftriCI adhefion of the dura mater to the inner 
furface of the Ikull; for admitting a more free communicatio!i 
by blodd-vefteTs between the external and internal parts .of the 
bead; or for affording interftices, that the bone^.may be 

!ilanrhcftcr Memoirs, N. S. Vol. I. 39» 
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piiiliccl afunder by Ihe growth of the brain, left that organ 
ihoulfl be cramped in its growth, in confequcnce of the coro- 
paraiively flow growth of the bones of the tkull. 

Other ufes attributed to the futures are merely flight ad¬ 
vantages derived from their ftrudture, which are enjoyed ii» 
early infancy, or till adult life, but gradually ceafis after that 
period. Thus at the time of birth th/? loofe tnudii of (he 
bones of the Ikull acEommodates the (hape of the head to the 
figure of the different parts of (he cavity thcQUgh^.which it 
paffes. At adult age, when the fufUires are fully formed* they 
may occafionally check the progrefs (if 1 may be allowed the 
cxprelHon) of a fradure nearly rpent;--or .vibrations, com¬ 
municated to (he bones of the flcuU, will be propagated lyilh 
!efs force to (he brain, in confeqnence of the bones beitvg 
ieparated at the futures. It is, however, abundantly evident, 
that Ihefe are not the main purpofes for which the futures are 
formed; otherwife they would not begin to be obliterated at 
a period of life when they would perform ihefe offices more 
ulefully than ever. Confiftent with this remark we fhall find, 
that the true purpofe for which they are formed, and the pm* 
t'cular procefs with which (hey are connedled, is fully com¬ 
pleted before their obliteration takes place. 

When we take a view of the mode of jundion between 
many bones, and parts of bones in the human body, wbicb do 
not admit of motion, we find (hat with little exception thej|^ 
all agree in this particular; that fooner or later the carlila^^ 
or periofteum which once was interpofed is obliterated, and 
thefe different portions, or entire bones, coalefce. 

The feparate portions, which originally compofe the 
vertebrae, are early in thus uniting: after ihefe Ihe fides of 
the lower j?w; at a later period the epiphyfts of a cylindrical 
bone is urtited to its body: and ftill later lire hopes of the 
ikull ufually coalefce, and Ihe futures are obliterated. .Other 
bones, as thofe of (he face, which have no mo^on ai|d 
fuftain little vreight, are irregular in this refpe^. IT fo^ames*' 
uniting,, but generally remaining dtftin£l, to the end o*'^long 


Marr.fi lu 
wtii'cli ihe 
*'<lrou> lyftfrrt 
C( l.ljil .I'-l', 
1%^ . 


life. • 

l^he original formation of the oflTeops fyftem in fevcral 
diftinfl pieces, refpedts principally its fpeedy olfitication at, 
an early period of Hfe, and its future convenient extvnfior., 
f ii it has arrived at its full growth;, and wc may confiJer ii ua 
■ 1 agvnoial 
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a gfjneral principle, that w here two parts of one bone are lepa- 
rated from each other by an intervening cartilage, or tv.<> 

(li(iin€l bones merely by perioifeum, at that part ofTeous ma¬ 
terials are added to increafe their length or extend their fupei- 
fices. This w^ ihall find takes place, whether thejuntHion 
b« etfeded by comparatively fmooth furfaces, as between tlie 
body of a bdne andaits epiphyfis; or.between the bones ot 
the tkull by jagged futures. Hence it'appears that the bones 
of the body generally are increafed in length or extent, not by 
a uniform extenfion of*lbe whole fubfianee, but by an ad¬ 
dition of bony matter tn fotne particular part. 

Thus the body of a cylindrical bone is lengthened by ad. Cylindrical 
dition to each end. This we might conclude would be ihe ^onesarelength- 
cafe, from confidering thh part in which its olfilication coin- d'lions « each 
mences: as this commences in a middle point and proceeds end, 
tn each extremity, it is natural to fuppofe that, its growth fiill 
goes on in the fame direction, or continues at the extremities. 

That this is the cafe we know, not by reafoning alone, but 
by a dlre6l experiment. Mr. Hunter funk two fmall pieces of 
lead ill’ the middle of (be tibia, or (liiii bone of a pig, and 
meafured accurately the di fiance between them; on examining 
the animal fume time aft.erwards, it appeared, that though ihe 
bone liad increafed confiderably in length, the pieces of lead 
fiill remained at the fame difiance from each other that they 
were before. From this experiment we learn, (hat a cylin- 
diical bone is not extended in its ts lengthened 

by addition to its extremities, where the body of the bone i-* 
joined to its epiphyfis; the chief intention of the epiphyfis 
being to allow the intervention of a vufcular organ, whiri) 
may, conveniently depofit bony materials, without inlerfering 
with the joint itlelf. 

■As cylindrical bones are lengthened at their extreme parl«, 
we.areJed by analogy to conclude, that tlie fame general plan cefs appears to 
4 s pi^aed in the extenfion of the flat bones of the body : and 
pUbcuteh we have no direct experiment by which (his has been bones, 
prbvel^ there alrc circumfiances which leave little dpubt but 
they are e'b^ended by addition to their edges. Thus to take 
the parietal bone as an example; as otlifiration. begtus in a 
central point and extends towards the circumfeffinoe, it n 
probabig that to the completion of theprocefil, it continues im 
go on in the fame dircd^Ion; and the fame circumfiancc taUn.; 

n!»-. “ 
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p/ace in every Iwne of Ihe cranium, it is probable that even 
after the whole of the brain is incalerl in bone, the addition 
is liill made at the edge of each, and that the general enlarge¬ 
ment originates where they are all mutually joined by the 
futures. Of this proceft I had a very RriE;jng|fhiflr#tion fomc 
years ago. In a young fubjea, from' what n«t, 

the dopofillon' of ofleous matter had bee<» 
a flwrt time before death. It was in dfffere'tii ftag^ of 
grefs, but had place in all the boneswhich 

loflince in th-: I prefervod; in Ibine partially; iiiictftbWs generally: ’lb all# 
,tkuit. ,.l,e ,^evv ofleous matter was elevated "aljove the levd' of the 

bone upon which it was ^aced.. tn feme parts of tite pa¬ 
rietal bones it was only in its con^mentfetnent, ffld put on the 
appearance of a net-wothi' fitnilaf to that which may be ob- 
lerved In the fame bones Ot an early period of their formation* 

In other parts the mefhes of ihte net-wrjrk were tnore or lefs 
filled up; in others again completely, fe ds to put on the uni¬ 
form appearance ot folid bone. ' The fame reticutaled appear¬ 
ance was evident on the.edges of all the bones ofj,tb® tkuH, 
wliero they form the futures, and atihO exlremilies-of tbecy* 
hndrical bones, between ibe body and epipbyfis.^ The fatte ' 
appearance of increafed dopofitlon was feen on the ferfeejeoi* 
the cylindrical bones, with (hiS. diflbrencei that the mefhes 
were not circular,-but oblong fcjuarcs; fb as to put on more 
of the ftriated- appearance. In fome parts, the newly fe- 
creted bone was eaflly fepariblc fromithe general mafs, and ' 
iorined a thin layer eittemally,,affording one of the beft proofs 
1 have met with, of the increafeof .cylindricai bones in thick-; 
nefs by depofilion externally, whiUff a correfponding in^al 
abforpiion goes on. From the ftrikmg finwlarity of hppear- 
,ance on the furfaces and edges of the bones,'we may &Iy. 
conclude, that the fame prbeefs ©f depofitioii was going on ' 
both, and may thence iiifer, that the b<m« ^ the 
increafed in extipnt hyih» depo^lion of ' 

edges, or where they are joined to each other 
fka points oof to us, in a great meafure, the 
peculiar mode of jnhaiop. .- v . 

tn order that the bones of the {kollmay be increal^ In ex- .. 

Thefemted tent, it i* f^flary that they ftiouJd be retained at a certain 

edgfsgive firm- jjflance from other j< thal^hpperiofreom with r's veflels 

r.el5, «c, 2 
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way pafs down between them, free from compreffion and 
fecrete the oflfeoiis matter. At the fame Ihne, the thin bones 
compoting the upper part of the ikull, reftmg as an arch upon 
its bails, mui! be united together fa iirnilyi as .nut to be fepa- 
Fated by commoin^degrees of violence. For ibis purpofe, 
proj«^iiig.pplMs...^oin the escternal furface of each bone, arc 
reciproOaUf reoetyed injp'correl'ponding nilches j which only 
penetrate thr-ough'One ba1f;of the thicknels of the 0cul), and 
Ibfm an irri^gebir kind of ,dovelaU|ng. ' , / 

Two.edivantageserife froe; this fuperiiciab 

and confined to the external (wie of tbe.&uH. The projefting 
points from .each fide, ref^ing ^pnn the foUd .raffiiGe of the 
internal table of,.J^l^ .oppoiile ,bo(i3» refifl more effedualfy 
any violence, whjch might tend, to force the bones inwards; 
and the internal part of tbelkull preftmts, by (his means, u 
iinooth furface to the coverings of the brain; for Internally 
no appearance of a jagged future is feen. 

From this view ofvthe fubjeft we fee, that the futures of Thus the fa- 
tbe buihati. &U.II, by their peculiar formation, at once 
the bones, together, and fo far feparate (hem, as (o allow the vafcular 

interpofition of a vafcular; organ by. which their fuperflcies is organ requifite 
gradually incitsafed to its'greateft extent *, This explanation thur growth. 

of 

* 

* Since this paper vras wrltu^n in the year 1800, I have found, 
that a fiinilar opinion was publifhed by Profeflbr Soemmerring in 
1T94, in his valuable work, De corporis humanl fabrica.’"’ To 
him, therefore, any credit which may belong to the piitnary 
fuggeftion of this ufeof the futures is due. As bis opinion, how¬ 
ever, -has been little noticed by anatomifts generally, and is placed 
in a clearer point of view by the fails which fugg^ed this further 
explanation of it to rtif, it has not been thought improper to give 
tins etfky » pla(» in theie Memoirs. But wbilft the reader will fee, 
by^he f^iowiug quotation, the near mfeinldanee between the opi> 
liieh Pje^eifor j^emmerring and that which 1 have brought for* 
ward,-^hope .the c^ca^ler of plagiacift or compiler will not be at* 


ilhdn^ ficrefc habehtium terminorum uBa cranii inter bene 


liquet. “ V 

** JnerememVm ambitus calvarise levant, ni enim inter oda^eapr* 
tie mox pdl’pariUito" Aiturae' xmerponerentur, bsee crisfeehe-non 
polTent, nifi alia ratione natura rem inftituemt;^ igitur 

modo inerfinentum calvaritn cum inerehnento relhidbiuiii olfmm 
convenit j initio enim futuri*, vel poiius iineis cartilaginofis ufla 
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Otbsr remark 
and ioie rentes 


Why the fu¬ 
tures arc obli¬ 
terated, &c. 


of ihe u(e of fulurcs coipprihcnds and accounts tor ihoie 
concomitant circumfliinre':, wliich were confidered by older 
anutoroiAs as their real ufe ; and, as jar as 1 can fee, is not cod> 
Iradifled by any faQ coniJe^€4 with them. 

It it be afked, for. inAance, why a( 4b9.<jS|^f»d;here 49 a 
Aronger adbefion of the dura mater jiiten^^y 
externally than in other parts of the that 

thefe membranes Aiilt their veAeU are, 4^ilni|^ the 
futures, to fefiiiconjointly the Jecretm7 .ci|:gan^^ ^ the 

bones are extendi. ‘ / d 

i fy ' •'lb 

If it be afked, why 'there is a greater vafoukrity or an 
appearance of blood-yeflels pa^ng through the firlurts ? it is 
perfe^ly conAi^ent with this opinion toaofwer«;that the increafa 
of blood goes to this feferetory organ, for Hie purpofe of tlie 
ex ten Aon, of the bones. . 

The explanation here oAered accounts .alfo for the general 
oblileraUot> of the futures after a ccriaiii period of life; fur 
the bones having then arrived at thoir fuU Axe, the organ for 
the fecretK)!! of oAcous mutter is no longer needed j it Shrinks 
and i.s abfurbed, and the bones gradually coalefce ; by wiijch 
a furtlier advantage is .derived, that of an a<;ce0i,on pf Arengib 
to the cranium at large. 


iis lock conglutinantur, verunt tatnen non nlA in embrionibus 
ad fontlculos, ut arunr, hsec linea notabili latitudine, oblcrvatur. 
OAibus enim capitis hie iocoruin ccrebro crefeente, placide qua(^ 
dedu£tu$, cartilago augetnr, Jatipr evafura, nifi priftina pars fimnl 
in os mutaretur, inde ofla calvariie, codem modo', quo oAa longa 
deduflit epiphyfibus, vel quod unum idtmque eft, marginibus cref- 
cere, liquet, etfi in oflibtis, longrs futiim.«pi{ft)yfcsiat^etdkphy- 
fin non crifpetur. 

** Quo junior igitur infans, eo minus.crifpa et in^lexa futara, 
vel ut reftius loquar, linea cartiiaginofa augufta, ofta jungei% 
obfervatur. Quum vero aii£ta aetnte oAk, crefeute cerebro, dedit- 
cuntur, eoi-uir.que, .craiTitudo adpufita cum inteiifilte, thm 'cxftrnae 
potiAimum tabulte, (internae enim increibehtum 
videtur) mafth ofteaj. aogetur, non poteft non efTe, -quin 
futurse forma, qttum qfuidem nafei coepit, externa id fuiteiCcietani- 
diu, augcatur, donee kndem ipfb ea quam maxjm^^jtftdkt, quo 
minus cerebrum calvariam ulterius deducere poftit, qnod^ubertatit 
tempore acetdit. Raiiffime haec oAiftcatio ad aetatem virUem ufque. 
(Ictiiictur.'^^Sgentmerringde.corporis {{umani Fabrica, page $12. 
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if any additional argument be neceffary in fupport of lliis 
opinion, 1 may alfo notice the tlriking aiiaW<gy which lubliil^ 
beiween the reparation of one bone of the fkuil hon> atui-.hcr 
Jby a future; and that fepaiatioift which exiils between (ho 
body of arcylindrit^ bonci an)^ its epiphyfis. They each 
remaiin only'for a certain length'of timo; eathVallows the 
interpofitfeon of a feor^^y organ ; and both begin to be ob* 
{iterated wh^ tbd’bones with which they^Rre connoted hat'd 
com plf^ their ^Ifrowth^ and their continuance » no longer 
neceifary* 

■ —I ■ - m„. Ill I... . 
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On the Reprodu^iWi of Buds, i9y.TMOMAs:i!tNniiEW KttiCHT, 

Ffi, l<\U.S,* ; 

My DEAR Sir, 

Every tree in the ordinary couiTe of its ornw tb generates, 
in each feafon, <thofe buds vvliich ex(>and in llie fatcoeding 
fpring; and the buds Ibiisgenerated, coiUain, in many inHancos, 
the whole of the leaves which appear In the following fuminor. 
But if thefe buds be dellroy^ during the winter or early part 
of the fpring, other buds, in many fpecies of trees, are gene¬ 
rated, which in every refpeft perlbrm the office of thofc which 
previoufly exifted, except Uiat they never afford fruit of blof- 
foms. This reprodudlion of hutU has nut efcapied the notice 
of naturaliffs; but it does not appear to have been afeertained 
by them from which, amongff the various fubffances of the 
tree, the buds derive their origin. 

00' Hamel conceived that reproduced bads fprang from prC- 
C^^tiiSiec} germs; but the exiffence of fuch germs-has not, in 
any been proved, and it is well Icnown ihal the roots, 

branch of many fpectes of trees will, under 
prdptf^anageniouf, afford buds from every part of their 
fnir&eespc!^ therefore, if this hypothelis be well founded, 
many roUHt^^f fuch' germs mufl be annually generated in 
every lar^e tifee; not one of which in tlie ordinary courfc of 
liBtttre wiH come into action: and as nature, amidd#! its exu- 


If the gcnc- 
1 jte.! buds of a 

fv-.llOi! b«‘ dl!- 

Others 

uic pioduced. 


D(i Hamel';, o).i4- 
nion that thef* 
laft are #foin 
pre-otganlrAd 
germs. 


OUjeAioa. 


* Phil. Tranf. UOS. 
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UM TIIK TLEfRODVCtiOVt OF BUD': 


I«*rjnce, does not abound in ufelefs produflions, the opinions 
ot this illuftnous ph)liolOf{irt are, in this cafe, probably erro¬ 
neous. . . 


Siippofiii m ihit Ollier naturalids have fuppofed the buds, when reproduced,, 
b^thc'bark""^ ** plekus of veffels v^hteb ceofittut^s the in¬ 

ternal bark; and this opinion is, I believe,*niu!6!|l |ginterigtined 
by modern botanifts: it neverlhelefs aj^ears tp be imiibundcd, 
asjdiefeiSls I fljall plbceed to Hale VriH eviftoe* 

Inttance to the H (be ftuft<-iRa{ks oC the Tea Qftte. (Tcrom&e inanfwi^J be cUt 
contrary^in^fca yft „ear ihte', groi|nd in the (pFipg, the mednllary fttbilance, 
buiis. within that part of the ibllc. which: eeoiains atta^ed to the 

root, deqaysf and a cop is thus formed in which water colledls 
in the (ticceedlhg w'inter. The ifides of this cop coniiii of a 
woody fubfiance, which in i(a texture and and mode of 
generation, ..agrees perfe^ly with -ihe^alburnotn of trees; and 
J conceive it to be as perfei^ alburnum, as the white wood of 
I hi; oak ;or..eltn: and from the interior part of this fubftance, 
wiiliin the cup, I have frequently obferved new buds to be 
generaicd ih the cnfuiijg fpring.. Il.is fuiliciently obvious that 
ilio buds in this cafe do not fpring from the bark; buldt is not 
ccjually evident that they might not have fprung from fome 
remains of the medulla. 

PotJtocb i)i)brd In the autumn of ia02, I difeovered that-the potatoe pof- 
bud& nt the cut feired o ^miUr pow'cr of reproducing its buds. Some plants 
’ of .this rpecieshad been fet, rather late in the preceding fpring, 

ill very dry grotind, where, through want of moifture, thc^ 
vegetated very feebly; and the portions of the old roots re¬ 
mained found and entire till the .focceeding autumn. Being 
then moiflened by rain, many fmall tubers were generated on 
the furlaccs made by the knife in dividing the roots into cut¬ 


tings and the buds of thefe, in many inflances, elongate^d 
into runners, which gave exilienee to other tubers, fome of 
which I had the pleafure to fend to you. 
uiJ therefore i have in a former paper remarked, that tli# polafoe^ 
hlrk'**” ** of tour difiind fubllances, the epidermis, the tfue 
‘ bark, and its inter;)ai fubfiance, whiph, from 

tion, and fubrequent office, 1 have fuppofed 
there is alfo in the young tubes a irapfparent. the 

c entre, which is probably its medulla. The buds and runners. 
Iprang from the fubfiance which I conceive to be ihe^alburnura 
ot the root, and neither from th©;..c«t|itral part of it, nor from 
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Ut}c farface in conta6l with the bark. It muft, however, be 
admitted, that the interna! fabAance of the potatoe correfponds 
more nearly with our ideas of a tneduilary than of an albur- 
ftous fabAance, and therefore this, 'with the prcsceding fa6ls, is 
addticed to prove only that the reproduced buds of thefe 
plantsajre not generated by the cortical fubAance of the root: 
and I fbalt proceed fome experiments 'on the apple* 

and pear; .and ptHimb'^.irt^e, vsdtich I conceiveto prove ttet the 
reproduced .buds "of thpfe plants , do not fpripg fepm.lhe me* 
dulla. - ' i • . ■; ; ,' ‘ 

Having railed from feeds a very cdnfidefablo tiij^ber of Otherinft*nces 
plants of each of thefe fpficies in IS02, I partly diiftthga^ 
them from the foil ih the autumn, by digging round • eich ced buds ap- 
plant, which was then raifed about two inches almve its former aJbur- 
level. A part of the mould was then removed, and the plants nam, 
were cut off about an inch below the points where the' feed- 
leaves formerly grew; and a pmtion of the root, about an inch 
long, without any bud upon it, remained expofed to t!je air 
and light. In the beginning of April, I obferved m^any fraall 
elevated points on liie bark of theie roots, and, removing (he 
whole, of the cortical fubAonce, 1 found that the ctevalions 
were occofioned by fmall protuberances on the furface of the 
aiburnura. A^ the fpring advanced, many minute red points 
appeared to^perforate the baik: thefe foon aAunved the eba* 
racier of buds, and produced Aiools, in every refpcdl Atnilar 
to ihofe which would have fprung from ttie organized buds of 
the preceding year. Whether the bods thus reproduced derived 
-any portion of their component parts from, the batk or not, I 
Aiail not venture to decide f but I am much difpofed to believe 
that, likethofeof (he potatpe, theyfprang from the alburnoos 
fubAance foiely. 

3?he,fpace, however* in the annual root, between the medulla They do not 
and the hark is very (mail j and therefore it may be c^>‘’^‘^oded 
b°ds in thefe inAances may have originated from the 
mtsdidk^ .1 Aierefure thought it neceflary to repeat Amtlar 
experiinerits on, the roots and trunks of old trees, and by 
thelc the reproduced precifely in the fame maniter 

as the annoal^fOoUand thereibret conceiving myieif to have 
proved ui' a former Memoiri* that the fubAance wliich has 

Phil. Tranf. of 1803. 
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been called the medullary procefs does not originate from tli^ 
medulla, I mull conclude that reproduced buds do not Tpring 
liom (bat fubdance. 

1 have remarked, in a ^per ^bich you did me the lionoftt 
to lay bei'ore the Koyal Society in the com^ncement of the 
prefent year, that the albiSmoua tubes at thehr tcripinalion 
upwards invariably join the centi«tt vefibht, and that thefe 
velfels, wbidi appear to derive their origin thft alburnous 
tubes, convey nutriment, atid ptc^ably gfvd extlinnCe to new 
buds and'ieavefs. It is a}fo.,ie«ident, frdm Ibe facility with 
which the riting Tap is transferred from one hde of a wounded 
irco Ip'.tlic other, that the alburnous tubibt pollefs lateral as 
well as terminal orifices : and it does not appear improbable 
that the lateral as well as the terminal orifices of the alburnous 
tubes may poflefs the power to geheraie central velTels; 
w'hich vei^els evidently feed, if they do not give exilience to, 
the reproduced buds and leaves. And therefore, as the pre> 
ceding experiments appear to prove that the buds neither 
fpring from (he medulla nor the bark, I am much inclined to 
believe that they are generated by central veflels which fpring 
from (he lateral orifices of (he atburnous tubes. The prat^ica- 
bility of propngatirig Tome plants from their' leaves may feen'. 
to Hand in oppofition to this hypothefis; but the central vefTcI 
rs always a component part of the leaf, and from it the bud 
and young plant probably originate. , 

' I exposed to difeover in feeds, a fimilar powxr to regenerate 
their buds; fur the cdtyledons of there, though difhmilar in 
organixalion, execute the ofhee of the alburnuhi, ■ and contain a 
fiihilar ref'ervoir of nutriment, and al once fupply tkd' place of 
the alburnum and the leaf. But no experiments, which I have 
yet been able to make, have been decifive, owing to the <hfii- 
cutfy of afcerlaiiiing (lie number of buds previoa0y exilHr^ 
w'ithin (befeed. Few, if any, feeds, I have reafoA to hdleve.'w^i 
contain lefs than three buds, one oniy of wbltdii 
cafes of accident, germinates; and feme feedfu^peai^^iion- 
tain a much greater number. The feed of themidb^'^pears ^ 
to be provided with ten or twelve leaves, pro* 

bably covers the rudiment of a bud, and tfafe^'feOdsf like tlie 
buds of the horfe-chennnt, contain all the leaves and apparently 
all the buds of (he fucceeding year: and I have never been 
..iblc to fatisfy myfclf that all the Bods were eradicated without 

havDig 
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havi’ni; deftroyecl the bafc of the plumule, in which the power 
of repruciiicing buds probably refides, if fuch power ©xift'J. 

Nature appears to have denied to annual and biennial plant's Annvn! .lud u:- 

(at lead to Ihofe which have been the fubjccla of my experi- fi'.ve^norti's 
inenls) the power which it has gh'en to perennial plants to puwci. 
reprodj^ce their buds* but neverthelefs fomc biennials poflTef's, 
under' p^uliar circini}0at){pes* a very lingular refuuree, wh^ 
all their buds have been deftroyed, A turnfp, bred between 
the Englilh and Swedilb variety, from which t had ept olF tite 
greater part, of its' ffuit^daJksji and of whicii all tire buds had 
been defli oyed, remained foine weeks in apparently dor¬ 
mant date; after which the drd feed in each pod gennjinated, 
and burding the reed-veffel, feemed to execute the office of a 
bud and leaves to the parent plapt, during the diort remaining 
term of its extdence, when its preternatual foliage peridied 
with it. Whether this property be polfeded by other biennial 
plants in common with the turnip, or not, I am not at. prefent 
Ml pod'effion of fads to decide, not having made precifely the 
fame experiment on any other plant. 

1 will take this opportunity to corred an infereuce (hat I Concftlor of » 
have drawn in a former paper,* which the fads {though quite 
corredly dated) do not, .bn fubfequent repetition of the ex* 
periment, appear to jaftify. 1 have dated, (hat when a pf‘r* 
pendicular Aioot of the vine was inverted to a depending po- 
diion, and a portion of its bark between two circular incidous 
round (he ilem removed, much more new wood was gencraled 
on the lower lip of the wound become uppernsod by the 
inverted podtion of the branch, than on the oppofile lip> which 
would not have happened had the hrancii continued to grow 
ered; and I have inferred that this oded was produced by Tap 
which had defeended by gravitation from the leaves above. 

But. the branch was, as I have there dated, employed as a 
Ic^er, and the matter which would have accumulated on the 
Q^podte Up of the wound had been employed in the formation 
of roots, a cirpurodance which at tiiat time elcaped my atten¬ 
tion. The jededs of gravitation on the motion of the defeending 
fap, and cont£^;ilcnt growth of plants, are, 1 am well fatislied^ 
from a gresd, variety of experiments, very great; but it will 
be very difficult to difeover any method by which the extent 


* Phil, Trandof 1803. 
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of its operation can be accurately afcerlained. -l*'or the veitefs. 
which convey and impel* llic (rue Tap, or Iluid from which 
the new wood appears to be generated, pafs ini mediately fronj 
the leaf«AaIk towards (he root; and though the motion of this 
Iluid may be impeded by gravitalton, and it bp even again 
leturned into the leaf, no portion of it, unlefsH had bfen ex> 
trav&fated, could have dcfceiulcd tqi the part from w^ich (he 
baHc tvas taken in the expefipent I have deferibed. 1 am 
not fenfrNle that in the difierent papers which I have had the 
honour t^addrefs to-you, I have draiVn any other inference 
which the faflsj on repetition of the experiments, do not ap¬ 
pear capable of fupporting, 

I am. See, 

fHO«. ANDREW KxVlGHT. 

Ehorit Mm/ 12 , 1 §() 5 . 



ExperimenU on (he Cafioiis Oxide vf .fiofe, l>y a Societrj of Jtna- 
teursat Toufonli. PuhU/hed hy M. P. DrsPAV* Prtyfejforof 
Ckmiifiry in the College of that City.* 


Dlfigreemcnt of 
former experi- 
menta on ths 
Kcidc of azote. 


Prep.mtloii of 
the oh rate of 
aininonid* 


Procefs for ob¬ 
taining the. ga- 
leous oxide of 


T . 

HE motive for the following experiments was the ver^ 
different, and even contraditSlory retuhs, which have been 
pubiifhed of former eflefts. The experiments w-ere (ned 
upon more than a dozen perions, in feme cafes repeated 
two or three times; the fenfalions which each expeneDced 
wore written down at the moment, by the reporjer, from 
wbnfe memorandums the fubfequent obfervations are dcawir. 

The nitrate of ammonia ufed for^the experiment was tndif- 
tindlly cryffallized* but was quite neutral. Its taffc was 
pungent, with a flight odour. It had been fanned by 
turating very pure nitric acid with ammoniaca},gai^obtii]utedll))c 
difliiling fal ammoniac with the common potaib of^^ommerce. 

About ope he£iograminc (1545 grains) of ijsi^laU was pat 
into afmall retort, and placed on a fand-bath, the flitt 


• Phil. Tranf. of 1804. 
f Annaks de Chimie, Yol, LVI. p, 243. 
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ON THIi GASEOUS OXIDE OF AZoTF-. 

tueUcd and jj^ilcd for a flinrt time vMthout yielding any gas; 
at length, the retort became tilled with a white vapour, which 
quickly difapicared; the gas was then rapidly difengaged, 
and was cau^it in bladders. By degrees the difengagement 
became ,more and more flow, and wiien the operation was 
ended, fcarceiy ahy thing remained in the retort. 

i\nother experiment was made with a larger retort, and P™“ 

. , « .• I r I cofsonabiger 

three nectogrammes (10 oz. troy) or the .alt, from which was fcaic. 

obtained gas fuiiiclent to flU eight bladders. This operation 

proceeded in a fimilar mayner with the former; except that 

as the retort cooled, a red vapour arofe within it, which it was 

afcerlained by experiment, contained no nitrous gas. 

of Gafeous Oxide qf Azote ixhcn breathed into the Lungs* • 

All who have tafted or inhaled this ga*?, agree in deferibing The gas has .1 
its flavour as flrongly faccharine, and remaining upon the ^*®haiine uile, 
gans of fume perfons during the whole day after receiving it. 

M. Difpan obferved in it an af(er*tafle of nitre; but acknow¬ 
ledges that it was the lafl coIle6ted gas which he lulled.— 

M. de M * * perhaps under a fimilar inipreflion, lays be 
perceived in it a flyptic quality. 

The method of refpiring this gas was by means of a blad- The gaa \va=;i':.. 
der with a flop-cock in it, applied to the mouth; the noflrils 
being clofcd, and the lungs as much as poflibie emptied. 

No. 1, The firft perlbn upon whom the experiment was 
tried, fwooned at the third infpiration, and remained fenfelefs 
about live minutes, when he recovered, but with a fenfutioit 
of great fatigue. He recoiIe£led io have experienced only a 
ludden faintnefs, attended with a tingling at the'temples. 

No, 2. M. de M ** * obferved a faccharine and flyptic 
tafle, and experienced a fenfe of great dilatation, accompanied 
with heat in the breafl ; his veins fwelied, and his pulfc was 
quickened: futTOunding objects feemed to revolve round him. 

Blit he thought he could have borne a flrongcr dofe; the blad¬ 
der not being large enough for his^lungs. 

No* 3 otp^rienced a faccharine tafle on the flrfl infpiralioi); 
but became infenflble to thofe which fucceeded. His ihngs 
were forcibly dilated with great I'.cat. When (he bladder was 
removed, he appeared very comlsinable, but could notrefrairr 
from violent burfls of involuntary laughter. 

No. 
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No. 4 had Che fiirne faccharine Cafte with th'i’ preceding, 
and retained the imprelTion frtmi ten o’clock injt the morning 
till afeer midnighi. He oKperienced vertigoes,jfand his legs 
trembled under him during the remainder of the day* 

No. 5, (he fame faccharine taiie. On quitting the bladder, 
he had a dizzincis of fight, whjeh was fucceeded by a fenfa- 
(ion of great plcafore throughout the«.b6d)r^ 'll^s,legs were 
weakened. 

No. 6. Saccharine flavour throughout the day tingling m 
the ears; te^ tottering, and ihe^/tornach opprefled* Ail (hat 
liL^ experienced was rather painful than agfeeabie. 

KeceWing the in order to afeertain what influence the mode of breatlyng 
g.is from a blad- from a bladder might have on the foregoing refuits* the parties 
Snee^on 'the' refuelled to infpire common air in the famlt manner.— 
refuk af the, ex- They were all mechanically fatigued by it, and nothing more. 
o»ig“n gas dif- ■ blatiders were nest filled with oxygen gas, and applied 
fnicci from com- US before to the fame perfons, who fiHmd only a fiight differ- 

rnnaTinc'eafe^ between it and common air»c^nfifi:tog in an augmentation 
of the heat of of the heat of the lungs. 

c' cl'fion fingular effe^s above deferibed, can, therefote, and 

’ ' ought only to he aferibed to the gaieous oxide of asote. 

Other experi- Another meeting of (he fociety was held ibr repeating the 
nients. experiments more at large, on>the refpiration of gafeous oxide 

of azote. 

Defcrlption of K'gl't licftogramines (27{ oz. troy) of nitrate of ammonia, 
the apparatus prepared as before, were put into a retort, with its neck fittedf 
with upwards of ^ double-botlied receiver, from whence, by means of a 
tube pf welter, the gas palled into an inverted velfel over 
water. The retort was placed on a fand-bath. 

Particulars of afftdled the retort, the fait melted; and 

rue iTuceis. nearly at the tame moment, fparkrmg vapours arofe in the re* 
tort, but in very fmall quantity. The air which the heat ex¬ 
pelled firoin the velfels had a nitrous odour; but ^tbiii as wellxs 
rhe vapours gradually diminilhed, and as the procefii.cxmjdliitl^'^ 
they difeppeared ftitogether r they were fuccceded 4:^ n 
fmeK of prnflic 'acid. At length (he retort becafbe'||M with 
vAliile vapours, amt the gafeous oxide of azote be^riUo pafs 
ov(;r. The difengagement foon became fo abundant (hat it 
was judged proper to draw*out the fire; but afterwards, on 
icpJ.if ing'he coals, the gas,'which in the interval had dimi- 

nithed. 


Paniculjrs of 
rue ;>rucrls. 
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tirOicd, war^atn To rapidly ^evtfloped that the lutini; of this 
veilcb be^ar ^lo j^ive way'. Bat flotvv tthflAndiiig the lofi which 
this occafiom^^, (he dtftingagetiikent continued extremely (aipid 
(n the receiver ibr at kaA a of im hoar. 

M. Difpan fappot'esi tbht if (ha hitiog had not given vt^y, Dviger of ex* 
ad e^plofion woath tdipe taken pke«, as has happened toP^>>Aon. 
others in (his pfood^ ^ 

He neat prcN^t to lUite the of* the refpiration of 
tMft ga«. 

Twelve perAfbs underwiot th« ex|m'hhertk, and on many The efllft* pro* 

war repeated. He obfervea that iboft of tbhKa bad inhaled »»y 'he Uft 

te gas of the former OpIfrfBtiOti, t^re two out ef (even ex- powerful than 
pCTienced pieafing fe&ratfohS; bu^n this fecohd oocafion, hot 'he formeiT 
one felt (keafurt; on tho contrary, they aU felt pun, and 
^ 1.1 iiy fuffered axtremety. 

One perfon (lamped with his foot thniirhole time of the 
breathing: when the bladder was removed, he recovered 
^roin the profound ftopor into which be had be^h plunged, and 
Minplamed of a pain m the baclt port of hU bead, as if he 
.ud received a violent blow from a dagger: be could not be 
prevailed tm to make another trial. The other perfons m gc* 
iieral were nfieded vviUi vertigoes and dizzinefs of fight, fuc- 
cceded in fome by involuntary convul6ve fits of laughter. 

M. Difpan tried the effufls of this gas on himfdf, wfneb he m. Dtfpia's Jf. 
(bus deferibesfwptwn oi the 

At the fifll tnfp'iration, I emptied the bladder, and toyja,*fpa^ hmi. 
mouth was ipAantancoully filled with a facdianne flavour, ielf. 
which extended into my lungs and infiated them, I emptied 
ai.d filled them again} but on the tbifd aitempl* my em s were 
filled with a t^gliftg noife, and 1 dropped fbe bladder, 1 did 
not, however* bqeome Altogether hsit riienamed in 

A kind of bentmiibed aftonifhmeor, foiling my eye^khout wifh- 
out fiKingthem emany parttehiar okjeA: I wet (h^ fuddenly 
(eized with cmivulfive laagbtag fits, fttoh As f tievc)^ my life 
before experienced. ioA lewfeetmd» Biis|nH^peidii^M^ 
flopped faddenlyi and mo longer fidi any AnplMi^^%tb^ 

'iVo others on whom the gu was tried, experienced only a ^ 
ben votive movement of fbroe Abp mofcles of the face; but • 

were in tjio coorfe of die day fitReted Orith violent diarrhoea. 

Voc, Xni.*-*AFAlL, 'l806. .Cc M. Dwpan 
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DifHculty of M. J>ir|»an thinks it will be very difficult to ? ’ucc flie cf'- 
■*ffe!aB"o/thi 3 galeous oxide of azole toairy general fy) em, as they 

gai to any gene- vary fo confiderably in their operations upon dijferent indivi- 
*j1 fyftein. duals,' and, what is more finguiar, even upon the Pirae perfon. 

M. D. concludes his. paper with an account of an experi¬ 
ment to aicertain Uie eiffi^ of gafeous QXtde of axote upon 
animals. , , ‘ , 

Exprriments on He pla^d a greenfinch in a veflel of fuiSSclH^ dimenfiens, 
a birdjmmcrfcd^ ijgd filled it with gafeous oxide of axote. At 'fifft, the bird 
of Mote." *feeracd to fuffer no inconvenience; but he foon gradually 
do fed his eyes, and dropped gently on iris fide, as if afieep. 
On being^refiored to th^ tafe air, be refumed his feet, ..wtlh- 
out atlempling to .fly away.. About an hour afterwards he was 
fubjeded to a fecond trial, and having been fufTered to remain 
longer in the veflel, he was taken out quite dead. 

M. Difpan thinks it very remarkatde that the bird ftiould 
make no effort to efcape, and that he (liould manifefi no con- 
vulfivc fymptoms,, (uch as ^take place in experiments with 
other gales. 


XVI. 


Okfervatiom on the Mammoth^ or American ElepMntt by which 
it is proved to have been an herbivorous AmmaU In a Letter 
from Vie Rig^t Reverend Bijkop Mad>i$om«* 


pifeovery of a 
mARinioth hav¬ 
ing vegetable 
remains in its 
Aomach. 


C3n£ of thofo fafis has lately occurred, which the natu- 
rahtl knows beft. how fo appreciate, and which I therefore 
take a pleafure in communicating to you. It is now no longer 
a quefiion, whether the Mammoth was a herbivorous or car¬ 
nivorous animal. Human induAry has revealed a fecret, wbieb 
the. boCom of the earth had, in vain, att;;iiipted to ,cancenl.-^ 
In digginpa well, near a Salt-Lick, in Wytbe-coualy, Vtr- 
gifihtu rating about five feet and.a half from the Ibr* 

iaceii^ le firuck upoa/the, lomacK of a ubammotli'* 

contents were m a date of perfect prefervation,. confiAing 


* To Benjamin Smith Barton, M. D. editor of the ^iladel- 
phia Medical and Phyfical jomjftai, .from which (vpl, H.} it ia 
taken. 
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ba^ irfl^cated reeds, twigs,' and grafs, or leaves. There 
could be n& deception; the fubftances were defignated by ob» 
vious ciiai'^fiers which’could not be miftaken, end of which 
every oi^ could judge; befides, the bones of the animal lay 
around, and add^ a filenf, but fure confirmation* The whole 
r<ifted upon a Iime-ftone rock. I have not feen, as yet, any 
part of lliofe contetis; for, though I |vas within two days* 
journey of the place where they were found, I was fo well 
fatisfied with the narration of gentlemen who had feen 
them, *and upon whofe v^rgcify, as well as accuracy, I could 
rely, that I thought the journey^nnecefTary; efpecially as I 
took mcafures toenfure the trajj^Sioh of a fofficient quantity 
of the contents, together with ^ the bones, to William (burgh. 

When the contents arrive, a part (hall be forwarded to you. 

I hope to form a complete (kcleton of this vaft animal, having 
givcii directions to fpare no labour, in digging up every 
bone. ‘ , * 

We fhoutd not be furprifed, that thefe fubllances (Itould be Remarks on the 
' thus preferved, when we recoiled the (late of the rhinoceros, 
inentioned by Pallas. Blumenbach, in his Manuel d*Hiftoire 
NatwreUe, vol. II. p. 398, (traduil par Artaud), has a note, 
which is very applicable to the prefent fubjeCt. He lays, 

*' Quelquefois on trouve encore de#pi^ce$ animales qui ont 
Gonfervd, fans alteraiioh, leurs parties tnoUes; mais, cepen- 
danl, comme cllesse trouvent auffi enfouies dans la terre par la 
fuite de ces grandes caladrophes des temps antdrieurs, on doit 
les ranger parini ies corps pdtrihds, dans le fensle plus dtendu. 

Je citerai, par exemple, le rhinoceros deterrd prds de Wiloi, 
en Stbdriei qui offroit encore des redes tres..reconnoiirables, 
m^me ayant encore Podeur animal de mufcles, de chair, de 
j^au, Ik da polls. Pallas l*a ddcrit tres«exa6lement dans les 
l*fov. ComnMHit.^Petropolit., tome 13. p. 585.” 

' Wftdthcr this firti kind of petrifaction, of w|^h Blumen- —probably from 
tMlk fj^aks, Whd .which he calls Jimplement calcia^%^as bron 
Ilie eMife of the prefeavatton of thefe fubdanciss, m^faether 
. St beithe efieCl of the mSrine fah, with which the eaft^wbcTb ^ 
they were buried, has been condaotly charged, mud be left 
iO ftibire tnvedigation. I pretend not to decide. Had they 
bti^'lbhried deep in the earth, tHkt ciroimdance alone might 
bave prevented a decpmpoiitron; but Ithe depth of^vc or fix 
fJeet lleemi infudicient loarreft that cbemical aftion, which 

• C c 2 changes 
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f 

changes the appearances of organized bodies. 
however, is deciUve, as to the principal queflijifn. 'It ha* 
fummoned the difeordant opinions of pbiiofophifers l>e||t(fe a trt> 
bunal, from which there is no appeal. « 

Williamjburgh, OBober 1805. •* ' » 


Note on the preceding Paper. By the Editor, 

Mr. Francis Nevil, in his account.of the elephanlinie leetl? 
that were difeovered in the noftli of Ireland, early in the 
ei|;hteenih century, has m«i^,ioned fome fafils relative to, the 
long prefervation of vegetabi|y noatters, which feem worthy 
of our notice in this place: and the more fo, as this gentle* 
inan*s paper Teems not to have excited any attention among 
the modern writers on tlie exavim of animals found in coun¬ 
tries in which the living animals themfelves are no longer 
feen. Some extravagant conjectures are mixed with Mr. 
Nevil^s account: bat tbefedo not, in the lead, invalidate (h<^ 
truth of what he fays, relative to the bed upon which the 
Irilh elephant was laid. 

** The place (fays he) where this monder lay, was thua 
prepared, which makes me believe it had been buried, or that 
it had lain there flnce the deluge. It was about four feet un¬ 
der ground, with a little rifing above the luperficies of the 
earth, which was a plain under the foot of a hill, and abouf 
thirty yards from the brook * or thereabout. The bed whereon 
it lay had been laid vvlth fern, with that fort of ruflies here 
called fprits, and with buflies intermixed, tinder this was a 
did' blue clay on which the teeth and bones were found; 
above this was drd a mixture of yellow clay and fand much of 
the fame colour; under that a fine while Tandy day, which 
was next totlhc bed: the bed was for the mod part a loot; 
thick, an^In fome places thicker, with a moidore oieac 
through^^ it lay fad and clofe, and cut much like tu|^, anhil. 
yonild/Mvide into flakes, thicker or .dinner as you would n 
and' in every layer (b'e feed of the ruflies was as frelh ds if 
new pulled, To that it was in the height of feed-lime that tbofe 
bones were laid there. TUi branches of the fern, in eyery 

A finnll brook that parts th* coujlties of Cavan and Mo* 
ni.ghan.” 



^ 1|AD bjl’'tARTHENWAUE. 

hy as |^e..<^ned tiwm, werd very difiingaiihable* as were 
the fee« of^the ruflies and Ibe tops ot ihe boughs. The whole 
matter (melt'very four*as it was dug, and tracing it I found it 
34/ feet nmg and about 20 or 22 (eet broad .^*—** 1 forgot to 
fuenliou tnat there was a great many nut-(hells found abou f 
the bed, perhaps*thofe might have been on the budies which 
compofecf part,of the bed 


m 


• • XVII. 

ObfervtUions on the Dan^ of i^tn^^arflten-wnre or Pottery of 
a bad duality. By Af, ^^ioevin of Rouen4^, 

i^URE white argil forms the body of the fineft pottery Different kinds 
which bears the name of porcelain; clays lefs pure, and 
coloured more or lefs with iron, ferve to form the (lone ware, 
or hard earthen-ware, and Ihe common or foft fort, which 
dilTers from the other, in not experiencing a commencement of 
fuiion at their furface in baking, like porcelain or done ware. 

This badly prepared common earthen-ware is the kind 
whidi is occalionally attended with danger in its ufe, and is 
the fubjedl of this paper. 


Eartken’-xcare. 

The bifeuit of brown earthen-ware is prepared from a ferru- ware, 
ginons clay; that of white earthen-ware is compofed of a mix¬ 
ture of ferruginous clay, of another clay containing much 
filicious (and, a little lime, and finally of a porous clay, which 
render it lefs compad, and gives it whitenefs after baking. 

Nature not always affording ihefe earths in the fame flate 
of combination, occafions differences in the bifeuit, when k the quahty'* 
b^omes fubje€led to the heat: other differences alfo arife in ^ nattrio 
the atftion of (he enamel on the bifeuit. If the Wrlb be loo 
ferruginous, or too much mixed with filicious parades, (bo 
enamel, during the bakl^, a£ls as a (lux on the biicuit^oftens 
it, and occafions the pieces to lofe (heir fhape. 

If the earth is too porous it abforbs the enamel and remains 


* ^ A Natural Hiftory of Ireland, fn three parts, by Dr. Gerrard 
Boate, TJionias Molineux, M.D. F. R. S. and others. Pages ItJS 
-n-)30%PobJtn: 1766. 

f Annales de Chetnle, T. 56, 


rough. 
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rough, and as it were dried,' ‘if'it contai^S'too WfUchliiJnC, it 
throws otF the enamel, which falls frorq it in ('calces irnlead Of 
adhering to it. * i 

On the other hand, the while enamel is compofedpffdicious 
Tandy a little lime, lead and tin oxides, and Tome ftqx* ground 
togclher with wafer in mills. The brown tort is c^mpofed of 
the Tame materials,, with the additioi^ of manganefe and 
perigord Hone *, 

The greater or lefs fuiibility of the faftd; the greater dr 
occarion varia- Jefs purity of the lead, of the tin, asd of the faline fuftitances 

glazL'” * employed as fluxes j the different degrees of heat which the 

• ^ mixture receives in theglaang; the variations of the fineneTs 

given to the glazing maferiall'by the adtion of the mill, are fo 
many circumflances ivhtch caufe changes in the enamel in its 
flate of fution on the pieces, relative to the flale in which it 
finds the bifeuit and to the futible layer, witli which this laft 
• is covered. 

Pottery. 

Brown pottery. The body of the brown pottery is a red day, more or lefis 
ferruginous and compa6l according to the places where it is 
procured. 

Yellow pottery. The common or yellow pottery is made of a white clay, 
which contains a little lime and magnelia, and a contiderable 
quantity of (iiicious fand, whidi may be generally cftecined 
a fourth of the roafs, ^ 

The glazing of the brown pottery is formed with a mixture 
of filicious land, yellow or reil oxide of lead, and manganefe 
pulv'crifecl together. 

Tlial of the yellow earthen-wart* is compofed of a mixture 
of filicious fand, and red oxide of lead, which, during it:, 
baking vitrifies at its furface, and forms a yellow glazing more 
or left Iranfparent. To this mixture is commonly added, in 
Trance, a Iklle oxide of magnanele in powder, more or lefs 
fitie, witbd^t grinding (hem together. This ismlled ihegi'iSUA, 
becaul^t fafes more difhcultly than the other mateciaU, without 
with them, and by that mcflns forms flreaks, fpots, 
or brown fpecks, according to the coarfenefs of the powder 
ilfelf. 

In fome manufadories tiiey mix oxide of copper with tht 
common glazing, to give it a green colour, and in qthers tbigiy 
form dfctigns on the pieces, with oxide of copper, whrjJvpro- 


Glazc for brown 


ware. 


Glaze for 
yellow ware. 


Mottled breaks 
jii foreign ware. 


Cloudy tinges 
Ml the glaze. 


* A black ftong or compact manganefe. T. v 

/liS 





SXA Q&ALl'flC 111 EARTHEKWAHE 


nf wilh^xide^o^OT^ ’ 


365 


otices aerecKj wilh^xide^of1^(Af7 which caufes a red, or with 
cXtde cf\manganefe, Vhich gives a brown. ^ 

Great Vipdrfedionn- are produced in pottery, from the in- perfection in 
jndicfonsafe of glaring over earths of an unfuilabie nature, pottery, 
and this t^more remarkable when the earths are not fo well 
prepared jur theif glazings- as they are for ihofe of the finer 
wares. The'articles ^f common pottery are lefs carefully pre¬ 
pared bo|jn in Uieir materials and baking. This lad is ufually 
{terfbrnied at a (ingle operation, and with lefs (ire. 

The Cleans of produciag good pottery and to 

coi](i(l in carefully chuiing the earths for forming the body ; jnfun* its good^ 
in producing. an exaA coi)icide||ie of expanfion by heat b«- 
tw'een them, and the vitrihabldjl^iaze with which they are to 
be covered, .and in baking them by a proper .degree of (ire, 
produced from conibudibles not capable of changing the nature 
o( th-e glazing. ■ 

The negicdl of thefe attentions occafion defects in the manu- 
(hclured articles, which are either unfightly and nothing more, 
or'both iiii(ighlly and dangerous. 

The unfightly defeats which are found in ill conditioned Defers or 
potterV or earthen-ware, are, yfca/m",* the dropping or cnu*mcrated. 

pwke ; drying of the ware, and Jiaws or crach. 

'i'im fcaling is the appellation ufed when the glazing of a Scniing of the 
piece detaches ui'elf in fcales, by the action of moitt air, or on 
the lead touch, and leaves the bifcuil uncovered. 

The dropping or drops take place wiien the moifture of (he Dropping ot 
fuel having (ituck the pieces during the baking,^lhe enamel is 
collcfted in drops on the furface, and remains vitrified in 
that form, indead of being equally (pread. * 

7'he fmoky appearance happens when a piece has not been Smoky tings, 
pnrified by a clear flame, but remains blackened or ilained. 

The drying happens when the pieces are, as it were, roafted p|.yj„g 
in the firing, and come out rough from the abibrption of tlie en¬ 
amel into their fobllance. , V, 

The flaws happen, when the earth or the bifetHu having 
a -diSerenl pyromelhcik.i,expanribi{ily from that oi'tlveAi^ame]^ 
t)ie body cuntra6ts in cooling inoie than the glaze wliTtiris ‘ 
llierefore fpiil, or which i.s divided into an infinite iiumber of 
Tmail parts, fometimes opt perceptible to tlic eye when llio 
pieces are new, but which become very viiible, wuen the 
g(iod%have imbibed any’greafy fubflance in uting. V.^ * 

Ail thefe defi^ftls, though difagreeabie to the eye. have The cos^^ 

reallv, 

• ' jetcAive* 

4 •' 
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re«tlly, wUh regar4 to the 'itfelfj on^ the Ucenyi^iefice 
vi a dirty appearance, provided the bifcujK is always (^ropaS, 
and well baked. But it is different in ihe coinnson joit&y in 
which the dropping, the Icaling, and the flaws produ|» more ta^ii 
juriousdefe^. As the earth is more porous and }e|s baked in 
ibofe, the liquids preferved in them enter tntb the pves where 
(hey become altered and decompofed, and produt^ fulphur* 
ated hydrogen, whicli injures every thing kept in 
The mofl noxious defers in pottery are the cavities dt 
pits, and the underbaking. The piisiare roughnefles ot^boHow 
bubbles which are found on tbofe pieces, whofe enamel being 
injured by rubbingi or beib^too little a3ed on by the Are, 
has nrtt been fillip into a yl^ceous fubftance. In thefe (he 
metallic' oxides are in a flate capable of doing injury, being 
ftill foluble in fat or acid fubflancos.' 

' underbaking occafions one of the mofl dangerous de¬ 

fers in pottery} the pieces thus affeded have not had fuf- 
flcienl heat to caufe Jthe enamel to do mere than agglutinate 
together, and in fomc cafes it even flili remains in powder* 
ft is therefore capable of being divided, and taken up by all 
tiie liquids with which it may come in contact. 

It is eafy to fliew the danger to which the public mufl be 
expofed in buying thofe articles at a low price which are 
called wafle or refufe and which ought to be carefully thrown 
away. In vain may it be fatd that they are ufed daily without 
any immediate mifehief happening; from the injury being 
more concealed, it is no lefs deflru£tive. {t is known that 
lead and its oxides infenfibly on the organs of digeflion, 
cfpcciailv when taken in fmaii quantities: They do not, how< 
ever, lefs certainly caufe, at length, emaciation, cbolics, 
convulfions, fumelimes of all parts of the body, with obftinate 
diarrhoeas ; and the wretched people who ufe fuch veffels 


become the |ri3(ms of their own ignorance, and of the im¬ 
prudent aj^.ice of (he manufacturer. 

It woUkI be to the honour of enlightened manufefturers, 
not to^ffer to the public pieces wJmeh have imperfefitons 
' "ti^ohd a certain degree, and to make thisfacriflee to the good 
of national commerce, efpecially as they can avoid the lofs by 
a greater attention to their materials. 


XVill. £r(raa 
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'Bx^raSk Ldtef from Mi John Michabl Haosimamn, 

1q M. BwVHoLLB'r, witht Exigence qf intatmdiaU Terms 
qf^ OxicUpon, * • 

I THIN^ there are fufficient grounds lor admitting* with ** 

yott, thatybere exift, in the oxidation <>f.many metaUic bodies, 
intermedAte degrees bet were the minimum and the ntoxtmuni. ‘>0® of metal** 
The firii example 1 (hall cite* is* that oi' a winCmum oxide Oxide of tin. 
of tin. precipitated from the falotioii; and diOblved 

in an excels of cauftic potaQi} ig metallic alkaline folution 
which I have before noticed in my Observations on the Red 
Dye of Adrianople* inf'erted in the ** 4wiuks 4e Chimie” and 
alfo in a Memoir on the coloured Oxides of Tin, inferted malt?* 

** Journal dc Eh^que.” 

By avoiding any dilution of the muriate of tin. and ufing Expeiiment. 
a xery concentrated folution of cauftic potafti* the mixture 
difeogages much caloric, part of the tin is precipitated in the dplLed^m^etaliU 
metalline ftate, wbilfl the remainder is held in folution in an 
intermediate Bate of oxidation. This alkaline folution is fo intcrnfcdlat^*'^ 
difoxidant. that it changes the yellow oxide of gold, fixed bn oxidation, 
cotton* by means of ammonia, to a grey ; whilft a iiraiUr 
yellow pattern underwent no change* of colour on being 
Beeped in the finiple liquor of cauBic polafl). A like altera., 
tion took place on dipping a cotton ciotli, whicm had been 
previoufly Bained with the folution of gold, and well dried 
in the alkalipe folution of tin, which a)fo produced the fame 
efie£f on pouring into it the pure folution of gold diluted 
with water. 

TWa change of the yellow colour of oxide of gold by the Other proofs of 
alkaUpe folution of tia, is not the only proof of an interme- 
diate Bate of oxidation $ this liquor pfdTetres beBo^ a pro¬ 
perty of deBroying the blackilb-brown colour of the <^de of 
manganefe ihsined upon c^ton fay an alkaline {Neotpitanf^ 

AH thefe changes are more rapidly produced* if, prior to 
precipilftion and folution in the catiBic potafh liquor* the 
tmiriatfc folution of (in be diluted^with Bx or eight parts of 
wafer* in jvhich cafe there is no fcnlible difengageuicnt of 


^ Aniiales de ChimiC] Vol. LVI. 5. 
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caloric, and no (in is prectpM^k’ed in th^melal^no it^e. Tiiis 
folution, whofe oxidation approaches (he degree 
for (be moft part retaiiisS an aqueous Iranlparenw, without, 
any precipitation of oxide; even when long exirored to the 
almofpheric air, it does not lofe the property of Ihanging the 
yellow oxide of gold to a grey colour, oV of dwro>ing the 
blackidi brown tiqt of oxide of inan^anefe, wliel fixed upon 
cotton. 

The oxide of manganefe is capable of various i^egreeS of 
oxidation; if a piece of cotton oloth be dipped in'^hc tranf* 
parent foiutlon of fuiphate of manganefe, it will, when dry, 
retain its original vvhiteni^s; but on their dipping the fame 
cloth in the liquor of ca^nated or caudic potafii, it will, 
after wafliing and expofure to the atinofphcric air, be coloured 
brown; which colour will acquire a deeper (liade, ap«- 
pVtiT^iniating to blacki on being deeped tor a' time, tn an 
oxigenated alkaline, muriatic liquor. The oxigenated alka¬ 
line liquor, on being for any length of time fubmiUed to the 
action of the brown precipitate of manganefe, inliead of the 
rag deeped thciein (winch is to diiTolve by means ot lan in- 
creafed oxidation) will aifume a purple colour, of greater or 
lefs tranfpureucy as the time , of their union has been longer 
or diortcr. 

There leems reafon, generally, to oxpeCl particular refoHs 
from fubmilting any of the metallic oxides to the a£lion of 
this oxigenated muriatic alkaline liquor ; which might, ^per¬ 
haps, be a means of giving them acid properties, and at ihe 
fame time of proving the giadual oxidation of many metals; 
this is llic more obfervabie in while oxide of leadj whicii be¬ 
comes gradually coloured by lung expofure to the oxigenalcd 
liquor, and being frequently dirred. 

Muriatic and nitro-murialic folutions of tin, well diluted 
with water, have an aqueous Iranfparency, when properly 
made; kfut if the two be mixed together,- they acquire a fine 
vinom'^oloiir, droilar to that of Malaga; this can onlynrifia 
the oxigen of the nilro-tnunatic being, in part com¬ 
municated to the muriatic folution of tin. 

The addition of If a folution ot gold with great excels of acid, and diluted 
folution of gold with from 130 to 160 {xirts of water, be graduijrHy jtooreU' 

mixture, flirring it all the time, the .iiudnfity 
^ of the colour will be increafed, till at length the Kjuor be¬ 

comes 


Othci oxides. 


Mufiatic and 
nitro-muriatic 
folutions of tin, 
though colour- 
lefs in them- 
fdves, acquire 
by admixtUH^ 
vinous tint. 
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ii^lDes of U b^adtifiif purple which all kinds of goods capable of being 

may be d^d ;|lhis maychanged to the tint of peach or lilac 
bfoiToms, increaHng ihe proportion'? of the nitro muriatic or lilac; 
foltttidn; o»on the other hand, by cauftng (he muriatic fo-oreven to gr«^, 
iutions of tii^o pre|)ondera(e; (hades of grey will be obtained, 
deeper or ler in colour, according to ihe quantity of the theewofolutions 

felution adi Care qjuft, -however, be Vtken, in the latter 
experiment that too great a proportion of the muriatic tit^or 
of litn be mat ufed; for by depriving^he oxide of gold of too 
much of us oxigen, it might be too much dffoxided and pre. 
ctpUaled. The precipitate raafed-^ fuch an accident is nol The precipitsw 
altogether void of oxigen, whic^l^evcnls its gilding cohi 
ftlver, as do the afh’es of burnedrclotb impregnated with (hegi><l^lvcr,witL- 
foinlion of ^Id. The degree to which the prefervation ofan^^hmf” 

- the tinfiure of gold may be carried, rauft depend on the pro-' 
portions of *hu two folutions of tin, their being mure 
furcharged with acids, and the quality of the i'ulution of gold, 
wherein alfo there (hould be a very great excefs of acid. 

The purple tir.diure of gold, though of the moft perfefil 
tranfparency, is decompofed by expofure to a ftrong heat, and 
throws down what is know n by the name of Purple ofCaJJius,** 
whofe beauty depends on the quantity of nilro>muriatic fulu- 
tion of tin made ufc of. TIte latter, however, if mixed 


bfofToms, 


alone with the foluiion of gold, without the prefence of mu¬ 
riate of tin, produces no alteration of colour, and, if the 
mixture be not too much weakened with water, is^ very long 
lime before it gives a precipitate. 

Tl;e pui pic tindure of gold, is, properly fpeaking, nothing 
more than the powder of caftius, held in folution by means of 
the oxigen of the nitro-muriatic liquor of tin; and there is 
every realbn to believe, that in Ihe powder of catfius, the 
oxid«t of gold is in fome way combined with the oxide of tin, 
whi^^''1)y'*(i;anrmiuing to it its own origin, during ^ts fixation 
upon porcelain", prevents if, I think, from returnhi^ to its 
luetaflic ilate. 1 find a diffteulty in fubferibing to,the opinion 
of Dr. Richter, of BerliiTy«who, in a memoir (which P have Di^Richter’s 

not lead) attempts to prove, by mathematical c^mfon”c<^ur. 

ihat the xTiniTon-coloured gold on porcelain is in the metallic cd gold upou 

‘Wle; ■ . 

■^e pui^jle liii^iure of gold might be advanlageoufly cm- 
* nloved dvin£ filks, without greatly enhancing the price, “n o?hc^*T!Es 

The dying filks. 



gradual oxida” 
tiun, 


\ 


Sulphate of iron 


eXii'ATION, 

V / ^ ‘ 

Tlic colour obtained ffonr<\^ (^urpaflTes aN others int duratioc, 
fince nothing lefs than combufliou can/iellroy it. it is qecef* 
fary, however, to leave the filk a lolg time in thys dye; and 
the depth of the ihade will be in proportion to number of 
times the article is dipped; it muft be well vv4uiig^ rincedp 
and dried, between each immerHon. ' \ 

The gradatlftn The gradation of colours produced by miitture M the 'nitro- 
of (hades alK-idy muriatic, and nioriatic fotutionsof tin, being rouc i weakened 
of'"' Watjon of gold in a great ejtoefs oftocid, con- 

fiderabiy diluted with water, intq, the ihixtare, (elms to me 
to indicate a gradual oxidation. The acetic folntion of iron 
proves (he fame truth ;Sm on being expofed to the almof- 
pheric airi or to the c^ta£l of oxigen gas, it gradually 
changes irum a fea green to a reddjtli yellow colour. I have 
exceft of llicwn, in a memoir on the alkaline Tincture of Mars of Stahl, 
'’*'8'“by cf* of iron may be fiiper*oxigenated, and alfo lole 

its excefs of oxigen by the aflion of light. On mixing con- 
ccMitrated fulphuricacid wilhnilricfolutipn of iron, I obtained, 
after the nitric acid was evaporated, by leaving tiic refiduum 
to imbibe (he inoidure of the air for feveral months; cryltals 
of fuper-nxigenated fulphate of iron, which were at fird 
didinguidvjble by their wbiienefs from fulphate of alumine ; 
but the adion of the light gradually tinged their furface with 
a yellow colour; their original whilenefs, however, might, 
by a gentle wadiing, beredoredat pleafure. Super>ozigenated 
1‘ulphate of iion, of nearly an equal degree of whitenefs, 
may in like manner, be obtained by precipitating nitrate of 
iron, and diHuIving the precipitate, edulcorated and freed 
from water, gradually in fulphuric acid, which, if well con¬ 
centrated, will produce cryftals offaper-oxigenated fulphate of 
iron without evaporation. This fait pofletres an incomparable 
degree of adringency. 

The progrefs of the tranfmiffion of gxigen is more manifeft 
on liyien/dropiy printed with acetate of iron and madder^ 
iron arc Slc to whjch^ mud be a long time expofed in the air to bleach, u»- 
become rotten, Ipfs Ute orltficial means of bleachiq^be adopted. The print-, 

JraI!I!u nanf- **"*^’' frequently periftics, bearing the appeal 

ance of having been cut with a fliarp mdrument, or burned 
with concentrated acid this, it tbould feem, muff procety, 
from the adliun of the oxigen contained in the coloui'^ 
pf iron, continually repieniftied from theatmofpberic,aif, ^ 


The fa£t that 
linens printed 
with acetate of 


tniflion of 
•xigen. 
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'it is n<l^ among mineralsthat fubdances are found 
which arc^adually oxi'^d, and by rntermudiate degrees. 

Indigo a^lds an inflance that vegetable and animal bodies V^gctaNe snd 
' iflfer fimilar j^oofs; for any (bfution of indfgo (^excepting the ^iur 
fdipbate of iimigo} ^ill, on difoxidation, or on having its oxi>> cafes withinine- 
gen reftoreci pafs through ail the degrees of lliado, 
blaeilh greel to Very ydlow olive, preferring in the mean 
ttm^ the fa^ quantity of indigo in folation. The beauty attid 
liability Of the colours, either for dying or painting, will 
chiedy depend on the degree of oxMatroii/^ On fome other 
occafion. Sir, I flmll write to you tiK^amply on this fubjed. 


SCIENTIFIC NEWS. 

. Menioh'ti dt rAcademic imperiale des Sciences^ ^ c. Memoif^^ 
the imperial Academy qf Sciences, Literature, and fine Art*, qf 
Turin, fur the Years 12 and 13, 2 Yok, Quarto. 1805. 

Turin, 

WHEN the Royal Academy of Turin aflumed the name Memoirs of Ae 

of Imperial, in confequence of Piedmont being annexed to g''** 

France, the number of academicians was increafed, to form a enccs, &c. 

new clafs, that of literature and the fine arts. Of the two 

volumes publifhcd, one is appropriated to the labours of this 

clafs, the other to that of the phy ileal and mathematical 

fcieiices. 

The latter is compiled by the fecretary, Mr, Vaffali Eahdi, 
whofirft mentions the changes that have taken place in the liil 
of academicians, next the various papers that bavebemt read at 
their meetings, and then the books and other articles prefented 
to Che fociety. Thefe lifis are followed by a well written ao 
count of the labours oT the academy up to the year 1805, 
which occupies 250 pages. After this follow the di.Terent 
memoirs. • ^ 

I. 0efcription and ufe of a new portable barometer, ft»r^ 
meafuring heights and’depths, with ubfervations made with 
^this^indruihanl in the circles of Turin and Saluzzo. This 
inlWument, of which a figure is givdn, was trjvented by the 
feerCtairy j vfho has fubjoined to his paper fome very curious 
biftmrteal holes on the places where bis obft^vaiions were 
)made. . f / 

2 


2 . Account 




ato serFViiFtc HEWt. 

Arcourtt of a watcrfi^mvjr that occorred in tie lerril^y 
demy of Scj- ReveJ, in ifie cirok of SaluiSEty March 27,/l798, wUb 
lemarks ort the caufe ot the phenomenon, hy the fame. 

3. On the different rapacities for concluding heat afcer- 

fained by experiment in different arlicles^ufed f« clothing, by 
J, Settnebier. I . 

4. Of a new f^ecies of hawkwecd, crejm, p which are 
added fome cryptogamio: of Piedmont, by J. bn^tifl Baibis. 

A figure of (his plant, which Mr. B. calls ambigua, 

is given, Among the crypiogSmia; are the following new 
fpecies, mucor peziza awentacea, liHcu nivalis. 

Tliefe like wife are figure. 

5. Experiments on the e£feds of the nitric and oxigenated 
muriatic acid, employed topically in the treatment of various 

Wf^ileafes, by Mr. KolH. Mr. R. gives an account of the cure 
of\feveral gangrenous ulcers, venereal buboes, and even 
contagious carbuncles, cured by the application of Ihefe 
acids. 

6. Meteorological obfervations made during the folar cclipfe 
on the 30lh of Jan. 1805, at the obfervatory of Turin, with 
refiedions on them, by Ant. Mar. Vaflali Eandi. 

. 7. On a fpecies of cadia, that may be fubflituted for the 
A‘ni» of the (liops, by Mr. Bcllardi. This is the cqffia mari- 
laiidica, which Mr. B. would call fucetdansat becaufe, ac¬ 
cording to him, it may fupply Jhe place of the cajfia Ian- 
ecoletta. / * 

8. Inquiries into the nature of the galvanic fluid, by A. M. 
Vaffali Eundt. 

9. On the mines of plumbago in the departments of the Sture 
and the Po, by Mr. Konvoifin. 

10. Attempts to improve nut oil,by the fame. Mr. B. points 

out a method of purif)ing this oil, and rendering it as fit for 
lamps Bf other fine oiU. ' 

11. Examination oi the adion of Uie galvanic fluid on dif¬ 
ferent gafes, by J. A. Giobert. ^ 

. ' 12. An anatomical and phyftofbgical eflay on the lymphatic 
glands, by profefror Rofli. 

I i. Sohuinn of a problem depending on the theory of per- 
umlalions and combin ulnns, by profeflbr Balbo. 

1 1. Explanation of the circuntflaiice of a fi(h»being occa- 
fionaDy found m ith prltjkles in the river of the 27{fi militiury 
. 3 \ .divifionj 
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^ivlfion, ^by M,r Giorna. fifli is the cyprinu f iWmJ ; Mwnolrs of the 

maie^only bus prickled, and loies them after 
time. * encesf of 

15. A cheaiico-mediraleffayon the pulmonary confumption,Turin* 
by Jol*. Hyaje. Rixzetli, The principal fubjefl of ibis eflay is 
the nature dt the tnalter e\pe€iorated. 

The futlolwing papeti^arc by foreign memberst 

1. on the ufe of varying the conftant ^quantity in 
fuihm<n^ jbp equations with variable coefiicteiits, by Dr. 

Bninat;ci.*^ • 

2. A i\ (lematical enumeration of th'|#?oleopteni ^und in the 
territory of Saluzzo, with obiervalicJns, by Law, Ponza. To 
thia catalogue are annexed two pltttes, containing the follow* 
ing new (pecies. CoccineUa numeraliSf-^e. ohfokta, — curcuUo 
Jpitwfus, —c, dubitu, — c’. rugofus, — ceramhyx pra:ujiug,---c. 
tamcephaluSt — chrjj/Jbmela metunocephalu, — ch, vanegata,d^h. 
prtliojh,—chm luduofa,—-/larubam rufejccns%—enntharia impre/- 
Jifrons', — attelabmfunercust — dt/tijlm ftlplmdes,-^tenebrh rufus, 

^birrhua rojfii,—mrahwt 'aUenuatus,-~-c. tnetalliciitr~~c. rojjii ,— 
forficula bipunetata,—filpha Jinuata,-^/. fcahra, 

3. On the motion of the hairs of the hppnvm adia^oidea, by 
Palamedas de SufTren. Parts endued with irritability had af> 
ready been obferved in the hairs of fome mofles. Mr, Oe S. 
has found it in thofe ot the k. a, and deferibes all (be hngulari- 
(tes ot the phenomenon. This paper is accompanied with a 
plate. 

4. Of a relin employed by the bee in conflruAing its combs. 

By Ft, Muuxy Delocbe. 

5. Entomological obfervations; by Mr. Difderi. Mr. D. 
firft (ketches (he hidory of the (ilkworm ; and then proceeds 
to certain hymenoptera^ chiefly of the genera tenthredo, ich» 
neumotr, /phex, el tejpa. 

6. Specimen of the fungi of the vale of Pifa, by Hugh 
Catnino. The new fpecies are figured on three plates. They 
are Agaricus elatior: a. miniatus: a. pezizoides: a. a^ro- 
fangttineas: a. tricolor: BoibiNis fcobinaceus: Helvellagrandh 
b« reflexa: h. inflata: Peziza acliracea : p. pyriformis: Rc- 
tlcularia : Mucor fruticniofus. 

-r. Obfit^^ions on the native gold* found among fand, by 
IievF. Bdiy.pf Milan. 

' » -"V ^ ' • 
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TO CORRIiiilPONDENTSj / 

MY correfpondent from HU'^|^urgh i# reminded/wllh rfe-, 
gard to his projefl for a barometer^ Uiat no enlargement -or 
diminution of the bore will make the lean difference in the fcale 
of'the common barometer, coniitlmg of a tube or veffel, 
clofed above, ^nd having its lower end ogen, aid coromuni* 
eating with a bafon of mercury of couliderat^e dlnmcler^. 


Subdivifion of 'fhc Contrivance, received fame time ago froijh T. I. .for 
and*ch^L*^^*^* making an' agronomical inftrurricnt, in whjlcb twi angular 
quantities Oiall be mealiired by the communication of a chain, 
ilrap, or ftring, poffeffeVfp much ingenuity and promife, that 
it has exercifed the Heads and hands of a number of eminent 
men. Among thefe are Robert Hooke, for a quadrant; 
Mufehenbroeck, for a pyrometer, and many operative men, 
as Siffon and others, for theodolites and quadrants.—‘ 
Wn^ the intention of the inltrument is fimply to magnify , 
the motion, without any particular attention to prcci(ion, the 
contrivance has a happy ctTe6l; particularly in public Icdlures, 
ivber© a titnnber of fpecialors may obferve the fame effect at 
the ffune time. It is liicewife cheap, and may be carried into 
eiib^i'llfilioations witcre (be uTe and application of more ac* 
ajpparatus cannot be referred to. 

It cannot be A'^flight attention to the fubjeff, will (liew that all contri- 
made very cx* vancesof (he kind here alluded to mull be confidtrably inac- 
curate. For they demand, f, that tiie wheels (hould be very;t 
truly circi^ar; and free from all dirt and impurity : 5. that 
they be #ell centered: 4. that the chain or firing (lioiiid be 
every where of the fame thicknefs: and its tenfion in all 
pofitiotts alike, &c. &c. If. the quantity of error, taken at 
a minimum, which muff arife ffda thefe and other caufes, be 
attended to, h will be found that a fimple divrffon of jan arc 
(fubdivided by a ferew or a nonius) and examined or read off 
by a fmiil] magnifier, will afford greater preciffon; even when 
the Work is performed by a careful deiigner, who is no jma- 
thematichl ihftrufflent maker. It if certain that inuch greater 
delicacy and preciffon may be hailf in the divifion of mathema¬ 
tical inffrumenta by the patient diligence of a (^tivator of 
pra6lical mechanics than is generally fuppofed, , .. 1 ^ j 
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ARTICLE I. 

On the Saline J^orefcences upon Walls; Salitari/ ConcretiotUf 
Dejlagration qf Mercuiy by Galvariif/n ; Biliary Caktdi; and 
the freezing Point of SpernwcHi, Bostock, M.D. 

. To Mr. NICHOLSON. 

SIR, , 

In the third and Hxth volumes of your JoUrnal you have in-Cnminatlon pf 
ferted an account of fome experiments that 1 perlformed on the 
faline efflorefcences found upon walls. 1 have lately had an found upon 
opportunity of examining two other fpecimens, of which 1 
now kmd you the particulars. The firft was obtained in con- 
Cderabie quantity fro.m*the inner walls of a warehoufe that' 
had been ereflud about twenty years. By a feries of rimple1*he firft was 
eap^rimenU, which it is ynnecefTary to detail at full length, ^“*P***“ **** 

1 fottod it to be a fulphate^of foda, which, as in the fo'l’iqM . 
cafes, feeraed to exid in a Ibtle of almoft perfect purity. The 
circumBuicda adteoding the fecond of thefe effloretcences 
.w'^ laOaA fii^ular. It was given sne by a friend who had 
fcnqMal it from off the (tones which are lituated on the infide The fecond wa 
of the wefl^ifle of York Minder. My friend^ on whofe ac- fwm tb« 
* VoL. Xin.—SupyLEMEMT. Dd / curaev 
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fattof the ftone ruracy I place the fullcft coi^idonce, exprefsly thaf It 

Mlnlifnar^'im taken From the furface of ffce flone iiFelf, and not from 
from di.: mortar, the jointSf or any part that had been fjovered with mortar. It 
exiiicd there in large quantity, and was difpofed in the form 
of projecting fpiculse. Upon fubje^ing ft to tlte ufual trials, 
tr fulpliate 1 found it to be a very pure fulphatc of {tiagnelia. In order 
, fv pu”c/^* to afeertain with precifionthe degree of Its puritjL I prepared 
a quantity of the fulphale of inagnciia, by unitin J together Us 
emUiituent parts. This artiticlal fait, and the fallurom ¥ork, 
after being cryAallized, were ex^iolcd for fome tnne to the 
lame degree of hCai, ^pd when all the water of cryUallixatioo 
appeared to be expelled, equal weights of them were dilToIved 
ft) equal weights of water; 100 grains of Ihefe folutions had 
the muriate of barytes reljieftively added, until no farther 
precipitation was produced, when it appeared that exaClly 
Trh-*Jame weight of barytes was neceflkry to faluratc.each fo» 
lutioVi. The portions of precipitated fulphate of barytes were 
collected and dried, and when examined by a nice balance, 
exhibited fcarcely any perceptible diflerence in weight; they 
each amounted to 7.9 grains, A (Imilar procefs being adopted 
with refpeCllo the common Epfoin fait of the fliops, the pre¬ 
cipitate was found to be 7.35 grains only. Before I quit this 
fubjeCl, I may remark that another friend, in vititlng the ca¬ 
thedral at Tewkeibury, noticed a faline cfflorefcence on the 
infideof fome part of that Ixiilding; he collected a portion of 
it, intending to give it me for examination ; but it was accir 
dentally Wft. Perhaps fome of your readers, who rcfide iu 
that neighbourhonfd, may be irvduced to examine it, and tranf- 
Qa. Whence mlt the refull to your Journal. I confefs luyfelf totally unable 
”***' to explain the produCtioii of the fuIphatc of roagnelia on the 
furface of a freeAone, fuch as, 1 believe, ferns the body of 
York Minfter, 

Account of a Among the folid concretions whieh.nre formed in different . 
concretion in the parts of the human body, Ihofe from the falivary duCts are oc- 
lalivary dudls. njgt with. 1 lately procured one of iheic fub- 

flaric^.s, of which I will give yoq.a brief accoant. > It was a 
c'ylinder, pointed at one end, of half an inch in length, and 
fume what mure than of an inch in diameter weighed 
Ir^gr. It was white atul finooth on the outfid6|.^t|ti4 Us‘'in¬ 
ternal fraClure did not exhibit any marks of itegi^df'C^gl^ijra- 
tiun. To half ^3 grain of the concretion a few dropjt bf dilntecL 

t ' 
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fDurlatic acid were added; was^feervefccnce was excited. By 
the application of a g«ntl^heat the whole was dilTolved, ex¬ 
cept a few films that f»Am in the fluid. A copious precipi¬ 
tation w;|ii produced in^this folulion by pure ammonia, but 
none by the'carbonate of ammonia. A part of the muriatic 
fo!uf;on was evaporated; the refidue was not foluble in water, 
but was fpeedily re-diflplved by the muriatic acid. The mu¬ 
riatic fohu^n, faturated with the carbonate of ammoniac, had 
a precipitation produced by the oxalate of ammoniac. It ap- It was phofphate 
pears therefore that the coifcrelion cotvj^l^ of the phafphate chiefly, 
of lime, mixed with a little animal iflTatter, probably coagu- 
fated albumen; it did not contain any carbonate of lime, and 
its component parts appeared not to polTefs any regutaily or¬ 
ganized ftrudure. M. Fourcroy* and Dr. Thomfont have 
examined fimilar bodies, and agree in confidering the earthy 
matter to be the phofphate of lime; we may therefore i^«fifon- 
ably conclude that this fubftance always compofes the earthy 
part of the falivary concretions. I am difpofed, however, to 
ditfer from thefe diftinguiflied chemifts in my idea refpedling 
the nature of the animal matter which enters into their com- 
polllion; M. Fourcroy confiders it as confiding of a fpecies of 
mucilage, while Dr, Thomfon defer Ibes it as ** a membranous 
fitbdance, which retains the ffiape of the concretion after the 
fbiulion of the pliolpiiate.” This was certainly not the cafe —with coigu- 
wUh the one which T examined. I am difpofed to confider albumenr 
the animal matter as coagulated albumen, rather jlian mucus» 
in confequence of its infohible nature, apd the greater facility 
with whicii it would on tills account be detained by the phof^ 
phate of lime. 

The power which (he e!e£lric fiultl poflefles, when generated Mercury has not 
by the galvanic apparatus, of hurniiig metallic plates, affords 
on^f the moft beautiful experiments of which the fcience of gaivaniim, 
chqmiftry can boa^. *A1I the rnctals have by this means been 
fubje^ed 1o combullion, except mercury, wdiich, owing to 
ns fluidity, is incapable*of being formed hito thin latyinx. i 
I have, however, been filrtonaie enough to accompli(h^iis • 

, {mef that by the mofl iiinplc method. 

JX. ."63. f Gicmiftry, IV. 058. 

I Thwaiiln's Ch^miftry, I. \2i* 

Dd2 f 
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I was performing fome exp^'i*nents with Mr, Richard Dal^ . 
ton, an ingenious iedurerin natural pbilofophy of this place* 
with a pile compofed of 60 pair of fix*inch plates of aanc and 
ixperimerit in copper, when it occurred to me to pjjice a minute gjobule of 
^■eaed'*'* mercury in an iron fpoon, reiling on the top of the pile, and 
to approach to it a thick iron wire connected with the other 
end of the apparatus; theeffed was,,that a brilliant Aar of 
light was produced from the mercury, attended with a crack- 
ling noife aodi'a copious emitSon of fparks; the m^ury vt^as 
found qpnverted into the black oxide. 

The daik co. The ttjofl commtilii tj^cies of biliary coleulus is that com- 
a*pofed of the peculiar cryAalllne matter, which in feme of its 
not‘’appfar to i»c pfopcriies lefembles ‘ fpermaceti, through which are inter- 
InfpifatiT i rcfin jperfed a number of dark coloured particles, that are fuppofed 
•f the bile, conlill of hardened bile. This is the idea entertained by 
M. 4|purcroy,* and the one which I adopted, when I made 
^ the experiments on this fufc^ed which are related in the fourth 

volume of your Journal. 1 have, however, lince that lime 
been difpofed to alter my opinion i in two fpecimens of the 
biliary calculi, which I examined, after feparating the cryftaU 
line natter by alcohol, 1 was unable to diOblve the dark co¬ 
loured particles by any menftruum which 1 applied to (hem; 
they imparted a yellowifii tinge to water and other fluids, but 
the great bulk of their fubflance remained unchanged. It is, 
1 conceive, not probable that the mere inCpiffation of the refln 
of the bile could fo far alter its properties. 1 mention this cir<^ 
cumfiance j^rincipally with a view of altraQing the attention 
of any of your r^et^ who may' be in pofleflion of a number 
of gall-liones^ fo as to afeertain whether the untra£iabie nature 
of Ihefe particles is a general property of the cyflic-adipo- 
bilious concretions, or ibmetbing peculiar to the fpecimens 
upon which I experimented. 

Meltirg point of f Aiall Conclude this mifcetlaneoiH letter with fbme remarks 
fpcrmtceii. upon (he melting point of fpermaceti. In the paper to which 
have already referred, I mentioned, the diverflty of opinitm 
firms that it is a (hat had been entertained on this fukjed, and afterwards Aafed 
little above 112 *. own experience induced sae toflifit at therllSih de¬ 

gree. Dr. Thomfon, in the flrfl: volume of his 
Axes the melting point at 133while in the fourUflie Aatea 
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it to be il2®i upon the of my paper.* Yet in his 

atifwer to the Edinbu^h ||revie«vers, he has mentioned this 
eAimate of the melting Ipoint of fperroaceti as one of his ao 
knowledged errors, and upon the authority of Dr. Gibbes, 
fixes it at 115®. This circumfiance determined me to repeat 
the experiment; I bmployed a very delicate thermometer, and 
ufed every requifite pre^ution; the refult^was that the infiru> 
ment defcended to a titt&aiove tAe I lUtA d€gree, and remained 
(iafionary until the fubfiance was become folid. 1 may add 
that Dr. Irvine, in feme experiments related in the ninth vol. 
of your Journal, fixes the point at which agrees fo 

nearly with my obfervations^, as to afford me an additional con.- 
lidence in their accuracy. 

I am. Sir, 

Your obedient fervanf, 

JOHN BOSTCfcK* 

Liverpool, Jpt'il 9, 1806. 

.. -rr . -'-'T- ; - : -:- ' ■rr:*~r’' ''.".j.,.'S...,.'..a 


ir. 

Jtivefiliation of tite Temperature at tvhich Water is of greatejl 
Denfity, from the Exjieri»ients qf Dr, Hope on the Contra&ion 
qf Water by Heat at low Temperatures, In a Letter from Mr. 

John Daltok. 

To Mr. NICHOLSON. 

SIR, 

In your Journal for February 1805 was inferted a letter of Reference to » 
mine containing certain fads relative to the fubjed of my pre- 
fent^mmunication, which led me to difiielieve the common which the max - 
opinion that water is denfeft at 40®, and inclined me to think denfity o 
it i< at 32'’, Since that time my attention has again been at j»d. 
turned to the fubjed;. fopie fmall but immaterial corredions 
of the &ds have been maflg and additioial ones obtained, by 
which ^ have been enabled to demonfirate, at leall to my o^n 
fatishidloR, that the teiiq>erature at which water is of great* Profent inftr- 
is at or near 36« of Fahcenheit. The refults have “ ** • 

been ponmunicated to the Manchefier Society, and may ^ * 

* Pags5l2. 


perhaps 
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perhaps appear in a future vol^-sp. My prefent objedl is to 
ilicw that the refultsof Dr. Hope'^experimenls are expUcablo 
on the (uppofuion of water beirvg riehfelf at 36^, but on no 
other. 

Obfervatlons on Dr. Hope and myfelf concur in the opinion that water t# 
the cspanfiims (Jenfeft at fome one point of’ temperature, and that above and 
riJe o/ its point below that point it /jxpands alike by hpat and cold in a gradu- 
ot grcdteft den- jj||y jnercafing manner. De Luc was the firft to ol^ferve that 
* the expaniion is the fame quantity for the fame number of de¬ 

grees, whether of increafe or dimkmtion of temperature; the 
remarkable fa£l w^e'S^Minded by my former experience from 
a range of 8® to 2j^ or more, above and below the (lationary 
point. I have lately examined ibis fiidt with greater attention 
to precidon than formerly, and find (hat it is accurate, except 
that (he expanfion for degrees de/oiu the ifationary point is al- 
roiiiewhal more than for a correfponding number of de¬ 
grees al/ove the faid point. Tims, water is ifationary in a 
glafs thermometer at 4-2*^; if heated to 73® by the mercurial 
, fcale, it expands very conficlerably; if plunged into a frigori- 
fic mixture of 13^, it falls to l‘J^, and then expands again 
to the fame point of 73®, at winch it remains ifationary as 
long as continued in the mixture. Jt may be remarked too, 
that congelation rarely if ever takes place in the bulb, when 
the mixture is not below Id**, which may ealily be procured 
by putting fnovv into vsaler faturaled with common fait. Hence 
we fee that below, afford the fame expanfion as .3:1® aboV^ 
the ifationhry point. This, 1 imagine, is occafiuned by the 
I error attached to (he equal diviiioii of the mercurial fcale. 
I’or a fmall number of degrees, however, we may admit that 
the uxpanlions for correfponding intervaks above and below 
arc equal; hence we obtain the fbllovi'ing table of correfpond- 
ing temperatures at which water is of the-fame denfity. 


Suppofing greateif denfity at 40*^ at 36® 


■ 39® 

and 41® 

35® 

an^ 37<» 

.38 . 

- 42 

34 - 

- 38 

Corrfefpond- '17 « 

fi" 43 

jOorrerpond- S3 - 

r- 39 

denii<r i 36 - 

- +t 

tag denfi- 52 , * 

- 40 

lies will 3.’i 

■Li 

ties will 31 - 

-- 41 

be at 3 1- 

4i» 

be at 30 «• 

——•^42 

.3.3 

■37 

29 • 


32 

48 

28 . 

'^44 
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« Dr. Hope aWo admits wiih (he faft that water fubjefled 

to be cooled without agitaiion in a frigori lie mixture, ufually ^ur that water 

deA:ends fevefal degrei^s Below the freezing point, and ftill may continue 

retains its liquidity. Though it is cafy to obtain water in a 

glafs bulb 20 or below tireezing, I could never cool water 

in an open jar mor^than iO or 11° below freezing, agreeable 

to the experience of Sir Charles Blagden., But 1 find water 

in fucli circu 01 fiances will admit of being cooled to 25°, and 

thef bulb of a thermometer to be immeried and withdrawn f«* 

veral tim&s, without freezing. 

We come now to the experiments Hope. 

Experiment /• 

A jar eight inches deep and 4>5 in diameter, filled with Dr. Hope’s ex- 
water of 32°, and placed on a table, &c. Air oo— 

Two thermometers inferted, one at the top, another at the 
bottom. 


.iflirj>p Thermometer, Bottom Thermometer. 

Diftcrcnccs. Pifferencei. 

32° - - ^ - 32° 

1-f* 2+* 

In 10 min. 33+ ------- 34+ 

2.5- 3- 

30-35.5 . 37 

1.5 1 + 

50 - 37 . 38 + 

1 *0 

1 hour—38 . 38 + 

4 .25 — 

1 10-42 . 38.25 

2 1.75 

, 1 30-44 .40 &c. 


Isr^he firft. interval of 10 minutes we obferve the bottom inference that 
thermometer to have* gained 2°+, and the lop only 
the* former has the heat which enters dire£lly, together with 
(he beat'whidi defcends.by the fide of theveifel; the latter 
has only the heat which inters direflly, and as ihefe are*n^arly , 
as one to (wo, we may infer that the acquifition of diredl bdht, 
an^ heat by defeent, are nearly equal in the bottom thermo* 
meter during that interval. • 

* la the ifext interval of 20 minutes we obferve the bottom 
’^l|^ermomq|(er gains 3°—, and the top 2‘*,5—^ Here we fee 

the 









tends. 


3j(J pTncsiT-r o(t w4Yt]i, 

the afeending earrrnt iUH bat has prodared littl« 

having not added more ihai^i hajf a degree to the tern- 
peraturc. ( 

•^untiithe tern- During the neat 20 minutes the top gain*; 1*.5, the tmttom 
only 1®+* I" this Interval we may obferve the current hat 
turned, but not yet acquired much force. Vhe point of great- 
eft deniity muft therefore have exifted at the laft obfervation or 
near it a the mean of and 37* is 36|* for the required 
point, as deduced from this experiment. 

After which the mmules more the top gams 1**, and the bottom little 

heated water af-or nothing; liere vCl't^d the afeending current has become 
fucb as to manifeft its influence very fenfibly. 

In the next 10 minutes the top gains 4**, and the bottom 
only,25; here the afeending current has become quadruple 
what It was 2° below; becaufe the farther the temperature it 
raifcd above the ftalionary point, the more powerful is the 
force of afcenl arifing from the fame interval of temperature. 

It would be in vain to attempt to reconcile the above ex¬ 
periment with the opinion that water is denfeft at 39° or 40*.<a 
At (he very moment when the mean temperature of the water 
is 39°, we obferve the ttfcendmg current the moft aflive, when 
it ought to have been de/crndtng or imperceptible. 

The r/Tt A is not 1 once imagined that the experiment might be explained 
uWe* *ort fuppofition of 32^ being the point of greateft deniity; 

u 0 pp . (udden increafe of temperature at the bottom arofq 

from the heat of the ti|ble, and that the cohefion of (he pai*- 
ticlcs of water prevented their afeent under the propulfton of 
fo fmall a force; but having procured a large glafs jar which 
could be fufpended, I found the fame order of difierences 
nearly as when placed on a table, and was therefore obliged 
to abandon (hat explanation. 

Intending to fend the remainder of this inveftigatibb for 
a future number, 1 remain 

Your friend, 

JOHN DALTO^f, 

Manchijer, April \4t, ISOS'. _ j 


Thefc fafts do 
not agree with 
the Tuppofed 
inaximum den- 
fity at 39° or 
40°. 
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Aeedunt qf a Series^/ J^peritaeTiU, Jhemng tfte Jlffv&s <jf Com- 
pr^Uhn iiimodij^ag titf j4<9ion qf Heat, Bj/Sia Jamss 
Hall* Bart, AH.S, Edinburgh. 

(Concluded from Ptge jftS.) 

• • 

Section 111. 

Experiments made in Tubes qf Porcelain.—Tubes of Wedgwood*t 
Ware.—--Methods ujhd t(P confine the phonic Add, and to 
clofe the Pores qf the Porcelain in ifac^onial Apparatus .— 

Tubes made with a View to thrfe Experiment^,—The vertical 
Apparatus adopted.—View of Refults obtained, both in Irm 
and Porcelain.—The Formation of Lime-fione and Marble .— 

Inquity into the Caujh of the partial Calcinations.—Tubes of 
Porcelain weighed previous to breaking—Experiments with 
Porcelain Tubes proved to be limited. 

While I was carrying on the above-mentioned experi- Set of expen- 
tnents. I was occafionaliy occupied with another fet, in tubes pf 
of porcelain. So much, indeed, was 1 prepofleflfed in favour 
of this lalf mode, that 1 laid gun-barrels afide, and adhered to 
it during more than a year. The methods followed with this 
fubfiance differ widely from thofe already deferibed, though 
founded on the fame general principles. 

1 procured 'from Mr. Wedgwood's manufaQory at Etruria, 
in StaflTordibire, a fet of tubes for this purpofe, formed of tite 
fame fubDance with the white mortars, in common ufe, made 
there. Thefe tubes were fourteen inches long, with a bore 
of half an inch diameter, and thicicnefs of 0,2; being clofed 
at one end (figs. 9, 10, 11, 12. 13*} /*/. XI. 

{’proposed to ram the carbonate of lime Into the breech They were ciofci 
{Fig» d* A); then filing the tube to within a fmall diflance of 
its muzzle with pounded fiint (B), to fill that remainder (C) ture was ftoppeA 
with common borax of 4he fhops (borat of fbda) previoufly re- *** ^ 
duced to gfafs, and thetf pounded; to apply beat to the'ti^zzle. 
alone, fo as to concert that borax into folid glafs; then," re* 
xarftni^ the operatIcNi, to beep the muzzle cold, and apply the 
^reejntfite heat to the carbonate lodged in the breech. 

{ livia ^xpedled to confioe the carbonic acid; but the at-DifHruirieiof 
vvfs attended with cunfiderable difhfulty, and has led P<racefi. 

2 to 
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to llie empfoyment of various <ieyic'es> which I (lialt now (liorU 
1y enumerate, as they occurred*in Jhe oourfe of pra£lice. The 
limple application ot the pFtno'liie v.air found infufitcient, from 
twocaafes: Fird, I'he carbonic acid beitig driven from thtf 
breech of the tube, towards the muazle, among the pores of 
the pounded iilex, efcaped from the con^reHing force^ by 
lodging iifeif in cavities which were comparatively cold: 
Secondly, The glafs of borax, on cooling, was always found to 
crack very much, fo that its tightnefs could not be dc« 
pended on, • 

To obviate bolhfffl^SiS^nconveniences^t once, it occurred to 
me, in addition to the fii d arrangementi to place fbnie borax 
(Fi!^. JO, C) fo near the breech ot llie tube, as to undergo heat 
along with the carbonate (A); but inlerpoling between this 
borax and the carbonate, a draium of filex (B), in order to 
prevent contamination. I truJled lh.it the borax in*a liquid 
or vifeid dale, being thrud outwards by the expanfion of the 
carbonic acid, would pref^ againft the filex beytmd it (D), 
and totally prevent iheelafiic fubdances from eicaping out of 
the tube, or even from wandering into its cold parts. 

In fome rcfpc^ls, this plan anfwered to expedation. The 
glafs of borax, which can never be obtained w'hen cold, with¬ 
out innumerable cracks, uiiite.s into one continued vifeid mafs 
in the lowed red-heat; and as the drefs in tliefe exfieriments 
begins only with rednefs, (he borax being healed at (he fame; 
time with the carbonate, becomes united and impervious, 
foon as its adion is tjeceflary. Many g<iod refults were accord- 
ingly obtained in (his way. But 1 found, in pradice, that as 
the heat rofe, (lie borax began to enter into loo thin fufionyand 
%vas often lud among the pores of the filex, the fpace in which 
it had lain being found empty on breaking the tube. It was 
therefore tbuiut necefiaiy to oppofe fomething more fubtron- 
tial and compact, to the thin and penetrating quality of pure 
borax. 

In fearching for fome fuch fubdancf, a curious property of 
bottle-g’Iafs occurred accidenlaily.. Some of tliis glafs, in 
poivder, having been introduced into ft muffle at'thbitempe- 


purpofe of^re- rature of about 20'^ of Wfedgivood ; the powder, in tbofpi^e 
cubunkaciL about a minute, enleredc'nto a dale of vifeid agglutination,'^ 
like that of honey, and in about a minute more, (ike heatal- ' 
ways continuing unchanged), confolidated into a firm und con|i^ 
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fiaft ma^nf Reaumur’s porcelal^*. It now appeared, that by 
placing this lubdancb^ ini|iecljpt«ly behind the borax, the 
penetrating quality of t|hi»^il&iigh.t be utt'eflually reftrained; 
for, Reaumur's pikcel^jn hjvs the double advantage of being 
' refradory, and of irol ctacking by change of temperature. I 
found, however, diat in the a£t of coniblidation, the pounded 
boltfe-glafs Hirunk, fo as to leave an opening between itsinals 
and (he tube, through which* the borax, and, aloug with it, the . 
catbonic acid, was found to elcape. But the obje^ in view was ImprnvrmeTin 
obtained'by means of a mijtlure of pounded botlle-glafs, and®'' 
pounded flint, in equal parts. This llili agglutinates, 

not indeed into a mafs fohard as Reaumur's porcelain^ but i'uf* 
hciently fo for the purpufe; and this being done without any 
fendble conlra^lion, an etfeduu! barrier was oppofed to the bo¬ 
rax ; (this arrangement is Ihewn in lug. 11.); and thus the me. 
thod of cloflng the tubes was rendered fo complete, as (eldotu 
to fail in practice f. A dill further refinement upon this me¬ 
thod was found to be of advantage. A fecond leries of powders, 
like that already deferibed, was introduced towards the muzale, 

(as fliewn in Fig. 12). During the firft period of the experi¬ 
ment, this lall-menlioncd feries was expufed to heat, with ail 
the outward iialf of the tube faand by this means, a foJid 
mafs was produced, which remained cold and firm during the 
fubfequent adlion of heal upon the carbonate. 

I loon found, that noiwiihftanding all the above-mentioned for fio. 

, ■ • V A • r II- 

precautions, liie carbonic acid made its efcape, and that it earthen tubu* 
pervaded the fubflaiice of the Wedgwood tubes, \tihere no flaw 
could be traced. It occurred to me, that this defe^ might be 
remedied, were borax, in its i^iin and penetrating (late of fu- 
fion, applied to the inlide of the lube; and thatljhe pores of the 
porcelain might thus be olofed, as thofe of leather are clofod 
«ii, in an air-pump. In this view, 1 rammed the carbonate 
into a fmall tube, aad furrounded it with pounded glafs of bo- 

xdx, which, as foonas the heat was applied, fjiread on the in- 

< 

* In the fame tempepture, a mafs of the gl:>fs of equal bulk 
would undergo-the fame change; but it would occupy an hour. • 

+ A fubHance equally efficacious in reftraiuing the penetrating 
of borax, was difeovered by another accident. It confilis 
of a nsixture of borax and commofi fand, bywtjhicha Tub fiance is 
formed, ^i^hich, in heat, alTuines the date of a very tough paiic, and 
I becomesi hai d and eompa^ on cooling. v 
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fide of the large tube« and effeKually clofeci its pores. In this 
manner, many good experiment wire ipade with barrels lying 
horizontally in common inufflei^, (die/ arrangement juft de* 
feribed being reprefented tn13.) /' 

1 was thus enabled to carry on eitperiments with this 
porcelain, to the utmoft that its ftrength v^ould bear. Bjut I 
was not fatisfied vjith the force fo exerted; and hoping to 
. obtain tubes of a fuperior quality, 1 fpent much time in 
riroents with various porcelain compoiilions. In this, 1 To 
far fuoceeded, as to produce tubes by which the carbonic 
acid was in a greitf^llMtr'ifure retained without any internal 
glaze. The beft material I found for tbU purppfe, was the 
' pure porcelain>clay of Cornwall, or a compofition in the 

. proportion of two of this clay to one of what the potters call 

Cornijh-jlme, which 1 believe to be a granite in a ftate of de» 
compofition. Thefe tubes were feven or eight inches long, 
with a bore tapering from 1 inch to 0.6. Their thicknci's 
was about 0.3 at the breech, and tapered towards the mozisie 
to the thinnefs of a wafer. 

Iminoi'cment by I now adopted a new mode of operation, placing the tube, 
vcrii'cally'* ****** vertically, and not horizontally, as before. By obl'erving the 
thin ftate of borax whilft in fufton, 1 was convinced, that 
ought to be treated as a complete liquid, which being fupport. 
ed in the courfe of the experiment from below, would fecitre 
perfed tightnefs, and obviate the failure which often 
ed in the horizontal pofition, from the falling of i1k jtax tr/ 
the lower fide. 

In this view, (fig. 16.) I filled the breech in Hie manner 
deferibed above, and introduced into the muzzle f; borax 
(C) fupported at the middle of the tube by a quantity of 
iilex mixed with the bottle glafs (B). ' 1 placed the tube, fo 
prepared, with its breech plunged into a crucible filled Viih 
fand (E), and its muzzle pointing upwards. It was now my 
object to apply heat to the muzzle-half, whilft the other re¬ 
mained cold. In that view, 1 confiru^ed a furnace (figs. li. 
and 15.*} having a' muffle placed veMicalty (cd,) furround* 
ed on all tides with fire(ee), and open both above (at c), 
and below (at d). The crucible juft mentioned, with jts 
tube, being the^ placed on ,a fupport direfilly below the ver* - 
tical muffle, (as reprefented in fig. 14*. at F} it waswaifed, ft> 
that the half of t|;ie tube next the muzzle was inlyodqc^ intq. 


PiUicuhr dt- 
tcripcioii of ihe 
pro«.e(s. 
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the fire^ In confcquence ofl^bis, llie borax was feen from 
above to melt, and ru\do)#n if tb^ tube, the air contained in 
the powder efcaping in tire wot of bubbles, till at lafl the 
borax Hood with al^dt^kaorm^dy fiirface like that of water* 

Some of this fait b^Bl^tbrbwn in from above, by means of 
a tube of glafs, the*liquid furface was railbd nearly to the roaz* 

7:Ie, and, after all had |>een allowed to bqpome cold, the po- 
^iii- > f the tube was reverfed; the muzale being now plun¬ 
ged into the fand, (as in iig. 17.) and the breech introduced 
iido themuOle. In feveml experiments, 1 found it anfwer 
well, to occupy great part of the the muzxle, with 

urod of fand and clay previoufly baked, (fig. 19. K K)| whtcli 
iva» either introduced at drfl, along with the pounded borax, 
or, being made red hot, was plunged into it when in a liquid 
flate. in many cafes 1 aflifted the compaftnefs of the tube by 
Means of an internal glaze of borax ; the carbonate being pla- 
^'1 in a finall tube, (as (hewn in hg. 18.) 

devices anfwered the end propofed* Three-fourths Effeft of es- 
^ ' the tube, next the muzzle was found completely filled will* 

nafs. having a concave termination at both ends, (/ and g upon the cubes, 
r/. 1^, ]9.) fhewing that it had flood as a liquid in the 
. pofifions in which heat had been applied to it. 

-i ^ degree of tightnefs indeed was obtained in this 
M i found myfeh' fuBje£led to an unforefeen fource of 
‘ number of the tubes fiiiled, not by explofion, but 
u " j. .;}r! .tiun of a minute longitudinal fiflureat the breech* 
through vs.'t’ch the borax and carbonic acid efcaped. 1 faw 
tfii'.- (r<'^ic from the expanfion of the borax when in a li- 
•.:uid it.i'c, happened will) the fufible metal in the expert- 
'iJicnts with iron-barrels; for, the crevice here funned* indi- 
t uted the exertion of fome force a£iing very powerfully, and 
to a i^ry ftnall diflance. .Accordingly, this fource of failure 
was remedied by (he* IntfodutElton of a very fmall air-tube. 

Thrs, however, was ufed only in a few experiments. 

In the courfe of the years 1801,' I S0i2, and i 80S> 1 made a There esperl. 
number of experiments, bjUhe various methods above cteferib- whole 

ed, amounting, tt^ttber with thofe made in gun barrels, to ruccefstul. 
oi>^ hundred and fifty-fix. In an operation fo new, and in 
Which the apparatus was drained (o the utmofi of its power, 
coqfiimt fuacefs could not be expeded, and in fa£t many expe- 
^ rimenU failed, wholly of pariially. Tlie r|^fu1ts, however, 

upon 
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Upon the whole, were faii^^Abry, fince they feenied tO 
eibbiifli fomc of the cHcnlial voi(^$ ^his inquiry. 

Thcfe cxperimeiitit prove^ ^.latShy naechanical conftraint, 
the carbonate of lime can be Wade rio i^dergo ftrong beat, 
W'ilhoiit calcination, and to retain ald^olLtihe whole of its car* 
bonic acid, which, in an open fire, at the*fame temperature, 
would have been entirely driven off: and that, in thefe cir« 
cumftances, heat produces fome of the identical efle£ts aferib^ 
cd to it in the Huttonian Theory. 


Pounded car* By this joint aflioi) of heat and preflurc, the carbonate of 
bonatc ofiime jj^^. reduced in the ftate of the fineft 

varieties became powder, is agglutinated into a firm mafs, poireHing a degree 
of hardnefs, compafilnefs, and fpecific gravity* nearly ap- 
' ' proaching to thefe qualities in a found limeftone; and fome 


of the rufults, by their fallne fraflure, by tlieir feniitranf. 
parency, and their rufceplibilily of polifti, deferve the name 


of marble. 


The fame (rials have been made with all calcareous fub- 


fiances; with chalk, common limeflone, marble, fpar, and 
the (hells of fifl). All have fiiewn the fame general property* 
with fomc varieties as to temperature. 'J'hus, 1 found, that, 
in the fame circumfiances, chalk was more fufccptible of ag¬ 
glutination than fpar; the latter requiring a heal two degrees 
higher than the former, to bring it to the fame pilch of ag¬ 
glutination. 

The chalk'ufed hi my firft experiments, always afiamed the' 
character tf a yellow marble, owing probably to fome (light 
contamination of iron. When a folid piece of chalk, whofc 
bulkhad been previoufiy meafured in the gauge of WedgwootPs 
pyrometer was fubmitted to heat under compreflion, its con- 
traflion was remarkable, proving (he approach of the particles 
during their confolidalion; on thefe occafions, it w'as^foumd 
to fiirink three times more thiln the pyrometer-pieces in the 
.lame temperature. It lofi, too, almoil entirely, its powdlr of 
imbibing water, and acquired a great additional fpecific 
gi'avity. On feverat occafions, i ebferved, (hat mafies of 
chalk, which, before the experiment, bad (hewn one uniform 
charucter of whilenefs, alTumed a firattfied appeamnee, in¬ 
dicated by a Iciics of paraljjpl layers of a brown colour. T^iTs 


* Sec Appendix, 


circumftancjp / 
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CirctiWance may hereafter \hrow light on the geoloigicsil 
hiftoryljf this pxiraordinary fvbftance. 

• T I_ i* • j ^1 m '#• • ■ 


I have raid« lhat» byji^m 
ivliole of (he carbonit^Cti 


^henical confirain(» almoft ^^^*^j**^* 
retained. And, in truth, at retamod* 
.this period, (bme . weight had been experienced in all 

the experiments, both with iron and porcelain. But evert this 
cirdumdancc is valuable, by exhibiting ^e influence of the 
carbonic acid, as varied by its quantity, 

• When the fofs exceeded 10 or 15 per cent, * of the weight QualitTes of the 
of the earbonate, the rel^ilt was always of a friable texture, 

and without any ftony character; wh«rr$^s tiiarr two or three the lots of car¬ 
eer ce«<. it wasconiideied as good, and pnilelfed the properties'"^ 
of a natural carbonate. In the intermediate cafes, when the 
lofs amounted, fur. inftance, to fix or eight percent, there- 
fuU was fomeUmes excellent at firfl, the fubflance bearing 
every appearance of foundnefs, and often polTefling a high clia« 
ra6ler of cryflallization; but it was unable to refift the ac« ‘ 
tion of the air; arid, by altradingcarbonic.acid or inuidure, ' 

or both, crumbled to dull more or lefs rapidly, according to 
circunidances. Thi.s Teems to prove, that the carbonate of 
lime, though not fully faturated with,carbonic acid, may ppf> 
lefs. the properties of limedone; and perhaps a difference of 
this kind may exift among natural carbonates, and give rife to 
their different degrees of durability* • 

‘ I have obferved, in many cafes, that the calcination has 
reached only to a certain depth into the mafs; the internal 
part remaining in a dale of complete carbonate,^and, in ge> 
neral, of a very due quality. The partial calcination feems 
thus to take place in two different modes. By one, a fmall 
proportion of carbonic acid is taken from each particle of 
carbonate ; by the other, a portion of the carbonate is quite 
cqjcwied, while the red is left entire. Perhaps one refult is 
the edtf6t of a feebly calcining caufe, a£ling during a long 
time, and the other iff a drong'caufe, afting for a- fhort 
lime. 

Some of the refults tyhjch feoined the moft perfcfl when Some tefuJts 

fird produced, have been fubje£t to decay, owing to partial ^ 

calcination. It happened, in fome degree, to the beautiful partial csicioa- 
X tion* 

* I have found, that, in open fire, the entire lof» fuftained by the 
carbos 9 te varies in different kinds fi-ooi 42 to 4!i,»/ier ce?ti, 

fpecimen 
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rpecinren produced on the ad of ^Marcb, 1801', Uiough.f frclh 
lru6lare has reftored it. ^ ^ 

A fpecimen, loo, of marble, fo|,'.ie^ifrom pounded fpar, on the 
IStli ot May, 1801, was fo compK.;p as di^eive the wurkmafk. 
employed to politb it, who declared, V^iii/'wcre the fubftance 
a little whiter, the quarry from which it wws taken would be 
of great .value, if it lay within reach of a market. Yet, in a 
few weeks after its /ormatlon, it fell to duft. 

Very mtny N umberlefs fpecimens, however, have been obtained, which ' 
^wt!*^***^^ refill the air, and retain their poli|h as well as any < marble. 

Some of them con|ipe4.in a perfect Hate, though they have 
been kept without any precaution during four or five years. 
That fet, in particular, remain perfectly entire, u'hich were 
firewn iail year in this Society, though fame of tliem were 
made in 1799, fome in 1801 and 1802, and though the firlf 
eleven were long (baked in water, in the trials made of their 
fpecific gravity. 

Acnmksble A curious cirpumHance occurred in one of tbefe experi* 
fa£t. luents, which may hereafter lead to important confequcnces. 

Some rod of iron had accidentally found its way into the 
tube: 10 grains of carbonate were ufed, and a heat of 28^ was 
applied. The tube had no flaw; but there was a certainty 
that the carbonic acid had efcaped through its pores. When 
broken, the place of the ct^bonate was found occupied, partly 
by a black flaggy matter, and partly by fphericles of various 
fizes, from that of a fmall pea downwards, of a while fub« 
fiance, whiq,h proved to be quicklime; the fphericles being 
interl'pcrfed through the flag, as Tpar and agates appear in 
wbinflone. The flag had certainly been produced by a mix¬ 
ture of the iron with the fubftance of the tube; and the fphe- 
rical form of the quicklime (ccras to drew, (hat (he carbonate 
had been in t'ufiun along with the flag, and that tbey.b^d 
fcparaled on the efcape of the carbonic acid; 

The fubje^f was carried thus far in 1803, when X ihotfid 
probably have pubUtbed my experiments, had 1 not been In¬ 
duced to profecttte the inquiry by ^rtain indications, and 
‘accidental refultg, of a nature too irregular and uncertain to 


meet the public eye, but which convinced me, that it was 
poffible to eflablifh by experiment the truth of all that wa^^, 
hypothetically aflumed in the Huttonian theory. ^ 

JP.pdrivour to The principal object was now to accomplifli (be entire lu- 

mjprovB the cx- jjjg catbonate, and to obtain f»ar as the refu't of thatf 

f ' fufipa- 
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fufion,\U imitation of what we conceive to have taken place preventing all 

^ j calcroation, and 

innatuiV. . . ^ i perfedly fnfmg 

• li was likewife important tojicqatre the power of retaining the carbonate, 
all the carbolic aciJl 6f ye cdlroonate* both on account of the 
fa€t itfelf, and on its Confequenccs; the refult be¬ 

ing vifibly improvdl) by el|^y approach towards complete fa* 
turation. I therefore byame anxious to inyeftigate the caufe 
of the partial calcinations which had always taken place, to 
a greater or lefs degree, in all thefc experiments. The qaef> 
tion naturally fuggeAs itfelli What has become of the car¬ 
bonic acid, feparated in thefe partial castrations from the 
earthy bafis ? Has it penetrated the veAel, and eicaped en¬ 
tirely, or has it been retained within it in a gafeous, but 
highly coniprclTed Aale i It occurred to me, that this quef- 
tion might be eaAiy refolved, by weighing the veAhl before 
and after the a£lion of heat upon the carbonate. 

With iront a conAant and inappreciable fource of irregula-By experiment It 
rity exiAed in the oxidation of the barrel. Btit with porcc- 
tain the thing was eafy; and I put it in pradlice in all my ex- vitiated the le- 
peritnents with this material, which were made after the quef- 
lion had occurred to me. The tube was weighed as foon as its 
muzzle was ctofed, and again, after the breech had been ex- 
pofed to the Are; taking c^ire, in both cafes, to allow all to 
cool. In every cafe, I found fome fofs of weight, proving, 
that even in the beA experiments, the tubes were penetrated 
to a certain degree. I next wiflied to try if any of the 
carbonic acid feparated, remained within the tube inia gafeous 
form; and in that view, 1 wrapt the tube, which had joA 
been weighed, in a Aieet of paper, and placed it, fo furround- 
ed, oh the fcale of the balance. As foon as its weight was 
afeertained, I broke the tube by a fmart blow, and then re¬ 
placed upon the fcale the paper containing all the fragments. 

In tli^fe experiments, •ftr erbreh enlirc calcination had taken 
placit*, the weight was round not to be changed, tor all the 
carbonic acid hj^d alreadj; efcaped during the action of heat. 

But in the good refults,' LaUvays fotmil that a lofs of weight 
was the confequehce of breaking the inht, 

Thefe fads prove, that both caules of calcination had opCr Withporcelrin 
rated in ‘ the porcelain tubes; that, ^ the cafes of fmall lofs, 
part of the parbonic acid had efcaped through the veflel, and exifted*along^ 
hat part had been retained' within tl. I had view methods *1*^ the efc;^ 

VoL, )i?ni,—SurriEMENT. Ee »«» 
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Thcf>: UA could 
not bear elevated 
Iieats. 


Xxperlments 
with gun bar« 
rel-i refutned. 


by which the laft.could be counterafled; bnt I faw nc.remedy 
for the firft. I began, iherefo^J, to dej^t^air of ullimat^^ faccefs 
with tubes of porcelain*. ^ • . 

Another .circumtlanoe confilteed iN (his ^opinion. I 
found it impradicabie to apply a heayi^^4 2t® to ihele lubes, 
when charged as above with ca'<iyi)nate, •without deftfoying 
them, either by fxplofion, by the formation of a minute 
rent, or by the aftual fweiling of the tube. Sometimes thif: 
fwelling took place to the amount of doubling the internal 
dianteler, and yet the porcelain li^ld tight, the carbonate fuf- 
taining bat a ver^raall lofs. This dudility of the porcelain 
in a low beat is a curious fa£l, and fliews what a range of 
temperature is embraced by the gradual Iranfilion of fome 
fubftances from a (olid to a liquid (late: For (he tame porce¬ 
lain, which is thus fufceptible of being flrelched out without 
breaking in a heat of 27^, flands the heat of 152°,- without 
injury, when expofed to no violence, the angles of its fracture 
remaining Atarp and entire. 

IV. 

Experiments in Gun-Barrels refumed.—The Vertical Apparutm 
applied to them.—‘Barrels bored in folid Bars,—Old Sable 
Jrm.—Fufion of the Carbonate of Lime.—Jts Attion on 
Porcelain.—Additional Apparatus required in Confetpuence of 
that A8ion»—Good llefults; in particular^ four Experiments, 
illujirating the Theory of Internal Calcination, andJhewinlc 
the Efidacy of the Carbonic Acid as a Flux. 

SINCE 1 found that, with porcelain tubes, I could neither 
confine the carbonic acid entirely, nor expofe the carbonate 
in them to llrong heats; 1 at laft determined to lay them afidc, 
and return to barrels of iron, with which 1 had lormerly, ob¬ 
tained fome good refults, favoured,, perhaps, by tome ac* 
cidental circurodances. • 

* I am neverthelefs of opinion, that*, in tome ft .‘ons, experi¬ 
ments with coinprcfiio& may be carried on with great cafe and ad¬ 
vantage in fuch tubes, t allude to the fituation of the geologies ‘ 
of France and Germany, who may eafily procure, frtnn thcir^wn 
inanufaAories, tubes of a quality far fuperior to any thing made 
for fale in this country. , 

On 
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On ll^l2lh ^ February, 1803, I began a ferics of ex-In a yertical 
perimcni|Lwlh gun-ba^eli-, refatnlng my former method t^e breech up- 
•^-orking wiUi the fufible i^ialXand with lead; but altering wards, and 

the pofiiion of the bawrel from h^zontal to vertical; tbe breech 
, . , i , 1 . , «. r. , • , fufiblc metal, 

being placed upwarcfv-'^>^ng the action or heat on tbe car¬ 
bonate. This veryefirnpl^sHprovement hais been productive 
of advantages no lets renrarkable, than in^ the cafe of the 
tubes of porcelain. In tliis new pofiiion, the included air, 

‘.{uiih'ng the air-tube on (he fufion of the inelal, and riling to 
the breech) is expofed to thr^grealcfl beat of the furnace, and 
mull therefore rea£t with its greatell force ;^whercas, in the 
horizontal pofition, that air might go as far back as (he fudon 
of the metal reached, where its eiaificity would be much 
feebliT. The fame dirpodtion enabled me to keep the muzzle , 

of the barrel plunged, during the a£lion of heat, in a veflid 
tilled with water; which cunlributed very much both to the 
convenience and fafety of (hele experiments. 

In this view, making ufe of the brick-furnace with the Defcriptlon and 
vertical mudie. already delcribed in pag® 384, I ordered 
a pit {a a a Jig. 20.) to be excavated under it. for the purpofe 
of receiving a water-veflel. This velTel (reprefented feparate- 
ly, Jig, 21.) was made of cad iron; it was three inches in 
diameter, and three feet deep; and had a pipe (d e) driking 
o(f from it at right angles, four or dve inches below its rim. 
cummunicatiiig with a cup (c/) at the didance of about two 
The main vedel being placed in the pit (a a) dire£lly 
'<nvv (he vertical muHlc. and the cup danding cle^r of the 
ucc. water poured into (he cup flowed into the vedef, 
could thus conveniently be made to Hand at any level. 

' fhe whole arrangement is reprefented in ^g. 20.) The 
muzzle of tbe barrel (g) being plunged into the water, and 
brer’gh (b) reaching up into the muffle, as far as was found 
r.irriL i's pofiiionfecured by an iron chain (g/). 

*' 4 i'ai • tUed downwards generally kept the furlkce 

m a date of ebullition; the wade thus 

” ^ 

occ^i;- . 'u iupplied ^b^ means of the cup. into wiuch, 

{:et:cfla'' t. i/nttant dream could be made to flow, 

.•\s fount , i ranimed the carbonate into a tube of porce- 
aiu,*an!l pLi.t .i ti in a cradle of iron, along with an air-tube 
and 'i pyiofcetcr; the cradle being dxed to a rod of iron, 

.which rod I now judged proper to make as large as the barrel 
^ £02 * would 
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' ( 

wuuid admit, in order to exclude as much of the r^ifible mer 
tal as pofliblc; for the expanlion of liquid irtetajf'being in 
proportion to the quantity peaCM* the more t^at quantity 
could be reduced) the lefs mk thyie whs of /ieftroying the 
barrels. ' 

simple moiic of In tl»e courfe of practice, a fblU^le mode occurred of remov- 
omtmtrfrom***metal apd withdrawing the cradle: it confided in 
the tube, placing the barrel with its muxzle downwards, fo as to keep 
the breech above the furnace and cold, while its muzzld was 
expofed to ftrong heat in themoifle. In this ntatiner) the 
metal was dild^^rged from the muzzle, and the polilion of 
the barrel being lowered by degrees, the whole metal was 
^ removed in ftict'eflion, (ill at lad the cradle and its contents 

< became entirely loofe. As the metal was delivered, it was 

received in a crucible, filled w'ith water, dandiog on a plate 
of iron placed over the pit, which had Ixien ufed, during 
the fird dage of the experiment, to contain the water-s'eflfel. 
It was found to be of fervice, cfpecially where lead was ufed, 
to give much more heat to the muzzle than fimply what was 
required to liquefy the metal it contained ; for when this wars 
not done, the muzzle growing cold as the breech was heating, 
feme of (he metal ticlivercd from the breech was congealed 
at tlie muzzle, fo us to dop ilie paflage. 

According to this metliixi, many experiments were made 
in gun-barrels, by' which foine very material flops were gain¬ 
ed in the invcfligatlon. * 

Experiment in On 24(h of February, I made an experiment with fpar 
the new method. chalk j (he fpar being placed neared to the breech of the 
barrel, and expofed to the greatefl beat, fome baked clay in¬ 
tervening between the carbonates. On opening the barrel, a 
long-continued hiding noife was heard. The fpar was in a 
date of entire calcination; the chalk, though crumblipg at 
the oiitflde, was uncommonly hard ami firm in the heart. The 
temperature had rifen to 32*. • 


jjitfirnal calj- 
ition, where 
tltc carboni^ 
id did not 
ic.ipe out of 
he .-ipparatws* 


In this experiment, we have the^firft clear example, in iron 
barFsls, of whatl call Internal Ct^d/iation; that is to iky, where 
the carbonic acid feparated from the earthy bads, 1ms bee:: 
accumulated in cavities within the barrel. For, fubieqtjendy 


to the aftion of flrong Jieat, the barrel had been completely, 
cooled; the air thereibre'introduced by meanj' of the air- 
tube, muft have refumed its original bulk, and bv iillelf could* 
* i:.v» 
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have norjiei^cn^ to rulh out; the beat employed to open the 
barret ; barely fui icient to foFten the m^ial. Since, tli 
: opening ot the barrel a^xoaipaiucd by the cllfcbargi of 
elafiic matter in great ijJrnnrlar/ce, it is evident, that tins mull 
bave proceeoed bom.^MBfthing fuperaddeU to the air originally 
included, which c«u/ii ^othlng but the carbonic acid ot* 
the ^;arbonale. It follows, that the calcination had been, in 
part at leafl, internal ;*the leparation of the acid from the 
eaalhy matter being complete where, the heat was itrongetl, 
and only-partial where the^intcnrity was iefs. 

The chemical principle.-* ftaied in a former part of this Part of the in- 
paper, aulhorifed us to expect a refuU of this kind. As ^as calcined”*** 
heat, by increaling the volatility of the acid, tended to another fiart re- 
feparate it from the earth, we had reafon to expedt. on*** 

under the fame cnmjirefTion, but in diiTcrent temperatures, this fadt. 
one portion of the carbonate might be calcined, and anulhcr 
not: And that the lead heated of the two, would be the lea ft 
expofed to a change nut only from waul of heal| but like- 
wife in confcqucnce of the calcination of the other luafs; 
for the carbonic acid difengaged by the calcination of the 
hotteft of the two, miifl have added to the cluAicily of the 
coniined elaltic fluid, fo as to produce an incrcafe of coin- 
preffion. By this means, the calcination of the coldeA of the 
two might be altogether prevented, and that of the hotted 
might be hindered from making any further advancement. 

Thi.s roafoning feemed to explain the partial calcinations 
which had frequently occurred wliere tliere was no proof of 
leakage; anil it opened funic new pruclical views in thefc 
experimenl-s, of which I availed m)lelf without lofs of lime. 

If the internal calcination of one part oi an inclofcd niat.s, 
promotes the compreffion of other matfes included along with 
itj I^'cinceived that we might forward our views very mucli by 
placing a fmall (|uanli(y of carbonatCi carefully weighed, in 
fhu fame barrel with a large quantity of that fubdance; and 
by arranging matters fo that the fmall fiducial pait fliould 
undergo a moderate heat, while a dronger beat, capable of 
producing interna) calcination, Ibould be apjdied to the red • 

<if the carbonate. In this manner, 1 made rnany experiments, 

. and obtained reCults which feemed to confirm this reaioning. 


and whi 
not afw 
do fo. 




were often very fatisfd£)tory, though the iteal did 
s exert Us greated force where I intended it to 
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Experiment. 28lh of February, I introduced fotne ci^rb^ate, ac-. 

Carbonate partly curalely weighed, intoa fmall non clai^^Jube, pIa^M^'^^^ltilin u 

parnlpp^ved of reft ot' tiio^largg tutt^hoing filled w^h poundedU 

rarbonx acid, chalk ; thefe carbonaletti tugetber vyiMi fume pieces of chalky 
placed along with the large tube cradle, weighing In 

all 19 j. 7 grains. On opening tly!!jparrcl,‘*air rallied out^wilh 
a long-continued biflif.g iioife, 'I’lie contents of the little tube 
were loft by tlie inlrnii ai of fonie borax which Irad been in¬ 
troduced over the tih'x, in order to cxi hidc the lufible uic'tal. 
But the reft of the carbonate, conti^inod in the large tube, caine 
out in a fine ftatCjirbemg porous and frothy thrfnjghoul; f()ark- 
ling every vsheie with tacelts, the angular loriu of which 
• was diftnig'.i'riiable in fimu' ol’ th;; cavidi '- bv help of a 

lens; ill (oiije parts l!ie (uhtramv'. I'xhiljtled the rooru'n g of 
fufi('ii ; in many it \va' in a liigti 'lejrree (laii.i' .ifn* K W'llS 
yelluw' tow aid', tlie lowi-r end. and at tne ottiei aliuoft-colour- 
bfs. At the upper end, the <‘.irLonaie feoitied to hai e uiiiied 
with the tube, and at the p’.u os or i mitKici to fi.n-c (nri ad up¬ 
on ii; die union having iii<'a|'|' 0 .i',iiie<: ot a I'.ftiKt} udion. 

'i he gonerai laafs ot I'arbonalc « it' i\*-h'c-d i i ■'.''.1 li.ilenlK, 
but the thin flra.uiu iniiia-oMteii eoiiligii'.i-s lo the tube, 
feebly, if at all. 

Similar cxpcii- ^0 the .‘>d March, I /M»rodiu:ed i.iio a very t lean tube of 
incnt. ,11 A'lith porcf'hiin 3i’.vS o' i.'lialK. I lit' iiihe o pi iced ii. die I'opcr 

tlif cdih'n'.ite , ,, I • I ■ , ! , 

exhibited nioie loe t radle, Uk* n niain:! g Ip.ice f li'-o vmi,"; twj 

lemxrkable pil ot's of C'iinil:, cut loi Hie p liit iippv iiK'ft ol ihelc* 

taci.tcs, being excs^yaled, («i to ar wer '.i'o p'jrfuv* ' oi an aii-'uhc. 

The pieces ll'.us nadod, wort ifinpult d to vM'gh afii'ni JO'i 
grains. There was no pi lonn 'cr ufe-I; but the heal v ;> gus. !,vd 
tobvi about A; <• the ha- i i )i:i i ;i 'od during a .'cw iriininc. 
in ils dflivcf'iig p ’he Ook: !,ad with ihe lOi! and 

cradle, were thrown oui wiili a fmart report, and with c<*n- 
fiderublo force. Fhc’ luat ro if piece,ot chalk had Icarcely 
been adlecl upon by heal. '1 pper pai l of llicother piece V\ as 
in a ftat<* ol marble, wiilj fenif lemaikable facctte.s. The car* 
boiiatei in the little tube, had Ihrunjv tery much during the 
firft action of hcaf, .^nd bad begun to .'ink upon iifelf, by a fur- ^ 
llicr adtaocemeni tow aids licpiefuction. The mafs was di¬ 
vided into (evcral cylinders, b »ng confufedly upon c*.\ch oihcrT 
ibis diviticiii ariting fiom tlie manner in which tlif^ pounded 
idialk was raiuiucd into ifie lube in* fucccllivc pot ions. In 

levcral 
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.fcveral particuisirly at the top, the carbonate was very 

porous,*i»iiwr full of dt^ided air-holes, which could not hav« 

^eeii fornVsd but in a (bft^bfiance; the };lobiiIar form and 

tbining I’urf^e ot ail tl>;U» cavities, dearly indicating futlon. 

The fubtlance was fe^''*’4pnlparent j in foin*' places yellow, 

and in tome colourlftls, broken, the lolid parts ibewed 

a laline liadurc, conipofed of innuiijeralj|e facettes. The 

carbonate adhered, from end to end, to the tube, and in- 

corfiorated with it, !o as to render it impoffiblc to afcerlain 

'vhal lofs had been fuftaineds In ^ijencial, the line otcontad was 

<d u brown colour; yet there wa^ iio room^bi iulpeCting the 

yadence ol anv foreign maiier, esc'cpt, perhaps, Ir; in the iron- 

;'id which was idcd in nunniing ficwni the chuij . iiut, in fub- 

ccpienl experiments, 1 iiavi* obfei .'ed the famo brown or black 

c olour ai the union of the c’arbnnale with porcelain tubes, 

where the pow'der h.itl been [lurpolcly ranunecl w'llh a piece ol 

wood ; hi that this colour, which ha^ occuricrl in aimoft every 

hniiiar c'lfe, remains to be accounled tor Tlic carbonate el- 

ic:rvdc:ed violently W'ilh .icid ; the fubltance in contad with the 

tube, doing !o, howevci'j more tbebly than in the heart, leav. 

ing a copious depofit of while Tandy matter, which isdoubtlefs 

rt part of the tube, taken up b\ (be carbonate in fufion. 

On the 2 til) of March, 1 made a fiinilar experiment, in a Another c*- 

ibmt gun-b.irrel, and took Ibinr caic, after the application of 

beat, to coo! the barrel flo.c ly. w lib a view to cryllallization. Saline 'Iruaure 

' fie whole mals was ioiiiu! rri a fiiic ftalc, and uiUoncheil by 

. f t*®** produced in 

die lead ;• liaving a leiuilrantj'.ireut and (.dine illUC^Ure, with chalk previoufly 

various larctics, Jn one part, I touiul the inoft decided cry-P®^^**®*** 

'.allizalion I had obtained, though of a Inuill fize: owing to 

ii- tranTpai ency it was n(»t eatily viiiolc, till the light was made 

Jo rt’iiect from llie cryflaiiine fiirfaco, w'hich (hen produced 

a (kTzJfle, very obfervable by the naked eye; when cxaniinc;d 

by means of a lens, it was fci-n to be rornpoferl of feveral 

plates, broken irregularly in the lra(5lurc of the fpecimen, all 

ot wli‘ch arc parallel toe^ch other, and redeft under (he lame 

angle tb as»to unite in producing the dazzle. This ftm^lure 

^ai^oblcrvallle equally well in bolli parts of the broken fpeci- 


mei^. In a tormtr experiment, as large a facette was obtain¬ 
ed in a pu^e of folid chalk ; but this refult was of more con- 
fequence, having been produced from chalk previouily 
pounded 


The 
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The i;un-bai' 
rclsj though 
iup6ri'>r to 
pored I were 
Aill too weak. 


ACTION or HEAT MOX)lFlET> 

TIjc foregoing expeninenls proved the lopenof »;|^cacy of 
iron vellels over thofe of pnrculain, where ttu^.^^ioknefa 
was not great; and I perfevered in making a gre^ many ex-. 
penment'i with gun-barrels, by wiiicl^ I occafionallly obtained 
very fine refuhs: but 1 was at ll|l;^..,convinced, that theif 
ihicknefs was not I'ufficienl to enluTegulac and fteady fuccefs. 
For this purpole, it appeared proper to employ velTels of fueb 
Arenglh, as to bear a greater expaniiv'e force than was juft iic> 
ced'ary; lince^ occailonaiiy, (owing to our ignorance of ii>c 
relation between the various force^ of ex panfiont affinity, tena> 
city, &c.} much more llrain has been given to the veiTelsthan 
was requifile. fn fuch calc», barrels have been deftro^ed, 
which, as the rein Its have proved, had afled with fufficient 
flrengih during the fiiil llagcs of the experiments, though they 
liad been unable to refill i-ie ruble(|iitnt overflrain. Thus, my 
ruccefswtth gun-barrcl», depended on (he good.fortune rtf 
having ufed a force no more than fufficient, to confirain the 
carbonic acid« and enable it to as a flux on the lime. 
I therefore determined to have recourfe to iron barrels 
of much greater ftienglh, anu tned various modes of cun- 
flruflion. * 


]t>rrcls formed ^ fomc barrels executed by wrapping a thick plate of 
hyb'-ringinfolid iron rouiid a toaudrel, as is prafliled in the fornmtion of gun- 
which proved barrels j and like wife by bringing the two flat lides together, 
excellent. fo a* to unite them by welding. Thefu attempts, however, 
faded, I next thought of procuring bars of iron, and pi 


having u cavity bor«*d out of the folid, fo as to form^a barrel. 
In lids manner I fucceeded well. The firft barrel 1 tried in 


rineJy levigated 
fpar became 
agglutinated by 
heat; femi- 
frantparent, vi¬ 
treous!, ^ith a 
few facccces. 


this way was ot fraall bore, only half an inch: Its perform¬ 
ance was highly fatisfaflory, and fuch as to convince mo, that 
the mode now adopted was (he bell of any that I bad tried. 
Owing to the finallneis of the bore, a pyrometer could not^bc 
ufed internally, but was placed upon the breech of the barrel, 
as It flood in the vertical muflie. In this pofition, it -was 
ovitlenliy expofed to a much lei's heat than the fiducial part 
of the apparatus, which was always placed, nearly as 
could bi’ guefTcd, at the point of greatefl heat. 

On the 4ih of April, an experiment was made Vu this w'ay 
with fome fpar; the pyrometer on the breech ^tiving 
The fpar came out cleaiij and free from airy conmmination, 
adhering to the infide of the porcelain tube: it wasyefy much 
“ , Ihrunk 
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retaining a c}lindrical form, though bent by 
parliaL^dJ^fions. furtacc bore fcarcely any remains of 
the iropK^on taken by b^-e powder, on lamining it into the 
tube: it W^df to the nal^d eye, the rougbnels and lemitranl- 
parcncy of the pith of^| ruth ftripped ol its outer Ikin. By 
the lens, this fame liirfa^^^was leen to be glazed all over, 
thoifgh irregularly, here and there fomc air-holes. 

In fradture, it was fenfitraiifpaient, more vitreous than cryf- 
taHine, Ihough having a few faccltef: the mats, was i'eemingly 
formed of a congeries of pyts, in themfeives quite Iranfparent; 
and, at the thin edges, (mall pieces wer^ vifible of perfeft 
Iranfparency. Thefe mutl have been produced in the fire; 
for the fpar liad been ground with water j and patfed through • 

fieves, (he fame with the fmefi of thofe ufed at Etruria, as , 

defenbed by Mr. Weogw ood, in his paper on the confirudion 
of his pyrometer. 

With the fame barrel I obtained many interelling refults, bi tbefe expen- 
rt • r ■ n • ,• *1 n»c»t« the efcape 

giving as itrong proofs of iufion as in any former experiments; carbonic acid 

with this remarkable difference, that, in thefe laft, the tub-to have 
fiance was conipadl, with little or no trace of frothing. In 
the gun-banei> where fufion had taken place, there had al¬ 
ways been a !(»!> of 4 or 5 per centt connefted, probably, with 
the frothing, in thefe experiments, for a reafon foon to be 
flatcd, (hecircumfiance of weight could'noi; be obferved; but 
appearances ted me to fuppufe, that here the lots had been 
finail, if any. 

On tlie t^’th of April, I made another experiment with the <5radua! failure 
fquait^harrt-l, whole liiicknefs was now much reduced by fuc- 
cellive (calus, produced by oxidation, and in wltich a fmalUv^i^ 
rent l(|^aii to appear externally, which did not. however, pe¬ 
netrate to the bore. The heat role high, a pyrometer on the 
breed'll of the barrel giving 37On removing the metals, 

(he cradle was found ^ to be fixed, and was broken in the at¬ 
tempts made to withdraw it. The rent was much widened 
externally: but it was evident, that the barrel had not been » 
laid open, for part of ^the carbonate was in a (late of faline 
'Ynarbic; ai^ther was bard and white, without any faline grainsy * 
and k»xv.tJy etferveiced in acid. It was probably quicklime, 

.formed bJinternal calcination, but in a fiate that has not oc¬ 
curred infany other experiment. 


The 
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of cryft<ili 
whlcli !i)>pcai' to 
luve li" n form¬ 
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Thf obi Sabk’ 
S)ih(-riari iiti.. 
vet) tough at 
lu£h heat«» 


yMI iron is 
cruinoil 

the'hiinmci at 
l'i>mc^deii4)i’c 

hcjt Cift iron 
. at a low bw'at) 


ACriOUt OF IIRAT MODIFIKO ^ 

The workman whom I employerl to take out tlt^emaini of 
the cradle* had cut off a pirce from tb(Kl)reer|» of ti.^barreU 
throt: or four inches in length. As htvas exaininin^^ie crack •' 
wliich was feen in this piece, 1 tvas fuJ^rifed to fee me infidepf 
the barrel lined with a fet of Iranfpare^Uand well-defined cry- 
flals, of Itnall fize, yet vifibie by tl/*1|^;jked eye. They to¬ 
gether in Idinf pla- as, fo as to cover the^ftirface of the iron with 
a tranfparent coal; in others they were detached, and fcatlered 
over the furface. IJnforlunalely, the quantity of this fubfiance 
was too fmall to admit of much clitfinical examinalion ; but I 
immediately afcerl^incd, that it did not in t!»e Icafl effervefee 
in acid, nor did it feem to diflolve in it. 'nie cryftals were 
in general tranfparent and C(/iourk*r<, though a few of them 
were tinged fcemingly with iron. Their form was very well 
defined, being tlal, with oblique angles, and bearing a (Irong 
refemblance to the cryftals of the Laracllated Stylbile of 
Haiiy. Though made above two years ago, they ftill retain 
their form and tranfparency unchatiged. Whatever this ftlb- 
ftance maly be, its appearance, in this experiment, is in the 
highell degree interefting, as it feems to afford an example 
of the inode in which Di. Hutton fuppolcs many internal ca¬ 
vities to have been lined, by tiiu fublimation of fubftances in 
a ftale of vapour; or, held In folulion, by matters in a gafeous 
K>rm, For, as the cryllals adhered to a part of the barrel, 
which muft have been occupied by air during the a£lion of ^ 
heat, it Teemsnext to certain that they were produced by fub?- 
limation. « *' 

The very pow'etful effl cls produced by this laft barrel, the 
liv^e of which (reduced, indeed, by repealed oxidation) was not 
above iin inch Iquare, made me very anxious to obtain ^rrcls 
of the fame fiibliauce, which being made of greater llze, ought 
to afford rcfulls of extreme inter«‘ft. 1 found upon inepsiry, 
that this barrel w'as not made of Swedifti, iron, as I at firft fup- 
pofed, but of what is Known by the name of Old Sable, from 
the figure of a Sable ftarnped upon f[^ie barsj that being the 
arraoFiaj badge of the place in Sjb^Tia u'bere this iron is 
made.* { 

A workman explained tome fomc of theproperliof differ- 
entkinds of irons, moll interefting in my prefent punuit; and-.- 


* I was fnvouici|l with this account by the latp ProfeiTopRobifon. 

hC' 
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lie ilhmraj^ what he faid by aflual trial. AH iron, when crtc* fled at i higher, 

^ofedTJrS'certain he^cnithes and crumbles under (liehammcr; wh?te* 

but the ^mperatarc in v^iich this happens, varies with ever^ hear," avi >ld 

cLderent lpec:es. Thu« as he ftiewed me, call iron criiflit ^ 

" - j n I . f . . ,• *.r . . h gl'cr tcmpei- 

in a cJull red heal, or pertiaps about Ij® or wedgwood; giurc. 
fiejl, in a beat ^erhap"- Vf 30®; Swcdifli iron, in a bright 
W'hile heat, perhaps of 50® or 60'*; ol.l #liibli! iirelf, llke« ife 
yields, but in a much higher heat, perhaps of 100®. 1 meiely 
guclfed at thefe teiupcratures; but 1 am certain of this, that in a 
heat funilar to iS),tt in whith Swedilh iron ciumliied iinder the 
hammer, the old lab!.* wilhftood a ftrong l^iw, and feenied to 
polft fs confiderable lirmncfs. It is from a knowledge of this 
quality, that the blackfmith, when he firff takes his iron frr>ni 
the forge, and lays it on tlje anvil, begins b\ very gentle 
blows, tjl! the temperature haslonk to the dcgiee in which the 
iron can bear the hammer, 1 obfervtd, as the ftrong heat of 
the forge adled on the Swedilh iron, that o began to boil at iho 
furface, clearly indicating the difcl.arge of fome gafeous mat¬ 
ter; whereas, the old (able, in (he fame cirt umftanccs, ac¬ 
quired the Alining (iirface of a liquid, and melted away without 
any efferycTcence. I procured, at this time, a conll.ierable 
number of bars of that iron, which fully anlvvcrcd my expec* 
lations. 


By the experiments laft mentioned, a very important point Th*- compHc 
was gained in this inveftigation; the complete fuiibility of the 
carbonate under prelfure being thereby eftabliflied. But from prciU. •• w.n af- 
thisj^y circumftancc, a neceftity arofe of addiyg fome nev» cfr^'iaJin 
devices to thole already defcribed; (or the carbonate, in fu-^ 1 ,^ *^’^”*’'**^* 
lion^ (preadmg il(elf on the infide of the tube containing it, 
and'^lve two uniting firmly together, (o as to be quite infepa- 
rable, it was impoftible, after the experiment, to afeertain 
ihc*wciglit of the carbonate by any method previoufty u(ed. 

I therefore determined in future to adopt the following ar- 
rifhgement. 

A (iiiall tube of pqrcclain (i^, /7g. 23.) was weighed by'Airjingcmi-nr for 
means of p coonterpoifeof fand, or granulated tin; •then the 
carbonatelwas firmly rammed into the lube, and the wholtfvviiichaiofcfiom , 
y^eighcdiigain: thus the weight of ihe c arbonate, previous jo 

i. r ... . ' caitf'iiatc was 

'the exprfmient was alceriamed. ^ After the experiment, the put into a fmali 

tube,^w,||i its contents, was again weighed; and the variation V" 

of weigl'i* obtained, inde'pendcnlly of any mu|u3! aClion that had 

taken Thefe t 
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weie placed In a 
cradle or frame 
and the whole 
put Into the iron 
barrel, &c. 


Continvntion of 
the nietliod of 
experiment. 


ACTION or HSAT MOBiriEO 

(akei) place between the tube and the carbonate, jlfhe balance 
ivhich I ufed, turned in a conftant and ^eady ma'hreiv witb 
one hundredth of a grain. When pounded chalk wa^ trammed 
into this lube, 1 generally left portVof it free, ai/l in that 
fpacc laid a (mull piece of lump-chark (i), dreded to a cy¬ 
linder, with the ends cut flat aud fpooth, aird I ufually cut a 
letter on each end, the more effefluafJy to obferve (he efll^dls 
produced by heat upon the chalk; tlic weiglit of (his piece 
of chalk being always eflimated along with that of the powder 
contained in the tube. Jn fome experiments, I placed a cover 
of porcelain on the muzzle of the little tube, (this cover being 
weighed along with it), in order to provide againll the cafe of 
ebullition : but as that did not often occur, I I'eldom took the 
trouble of this lafl precaution. 

It was now of confequence to protefl the tube, thus pre¬ 
pared, from being touched during (he experiment, by any fub- 
flance, above ail» by the carbonate of lime, which might adhere 
U> it, and thus confound the appreciation by weight. This was 
provided fur as follows: The fmall tube (/lig. 23, ik^ with its 
pounded carbonate {k)t and its cylinder of lump.chalk (i), 
was drop! into a large lube of porcelain {pk, Fiq, 24). Upon 
this a fragment of porcelain (f), of (uch a flze as not to fail in 
between the tubes, was laid. Then a cylinder of chalk (m) was 
drefled, fo as nearly to flt and (ill up the iniidc of the large lube, 
one end of it being rudely cut into the form of a cone. This mafs 
being then introduced, with its cylindrical end downwards, 
was made .to prefs upon the fragment of porcelain (f}. then 
dropped into the fpace (a), between the conical part of this 
mafs and the tube, a fet of fragments of chalk, of a fize be¬ 
yond what Could pofTibly fall between the cylindrical ^art^and 
the tube, and prefled them down with a blunt tool, by"which 
the chalk being at the tame time cruflied and rammed <Mito 
the angle, was forced into a mafs of fomp folidity, which et- 
feclually prevented any thing from palTing betwef^n the large 
mafs of chalk and the tube. In pra^me, I have found this 
method always to anfwer* when, done^wilh care. I covered 
che chalk, thus rammed^ with a (Iratum of pounde flint (o), 
and that again with pounded chalk (p) firmly raiu ncd. In 
this manner, I filled the whole of the large lube vvithhalternate 
layers of filex ami chalk; tfiemuzzle being always .>cciipied 
with chalk, which was eafiiy prclled into a mafs of^ olcruble 

(irmnefs 
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firmnefi^^d, raffcring no change in very low beats, excluded Continuation of 
jthe farfiWi metal in^s^ic firll ftages of (he experiment. 

• The Wge lube, (has £11ed, waa placed in the cradle, fume* 
ymes with the muzzle jlpwards, and fometimes the reverie. I 
have frequently alieren my views as to that part of the ar- 
rangement, cacIT mode poflcfling peculiar advantages and dif- 
aavantages. With the muzzle upwards, {^s (hewn in Fig. 24 and 
25), the heft fecurity is afforded agatnfl the intrufion of the fuii- 
Wemetal; becaufe the air, quilting the.air>tubc in the working 
pofition, occupies the U|»per part of the barrel; and thefulible 
metal fiands as a liquid {atry, Fig, 25.) below the rouBzle of the 
tube, fo that all communication is cut off; between the liquid 
metal and the iniidc of the tube. On the other hand, by this 


arrangement,' the fmall tube, which is the fiducial part of the 
apparatus, is placed at a coniiderable diliance from the breech 
of the barrel, fo as either to undergo lefs heal than the upper 
part, or to render it neccifary that the barrel be thrufl high into 
the muffle. 

With the muzzle of the large tube downwards, the inner 
tube is placed (as fliewn in Fig. 22), fo as flill to have its 
muzzle upwards, and tn contact with the breech of the largo 
tube. This has the advantage of placing the fmall tube near 
to the breech of the barrel; and though there i* here lefs fb- 
curity againft the intnition of liquid metal, I have found that 
a point of little contcquence; fince, whwi the experiment is 
a good one, and ti>at the carbonic acid has been well con- 
fine^» the intrufion feldom lakes place in any^,pofition. In 
wlficliever of the two oppofiie pofilions the large tube was 
placed, a pyrometer was always introduced, fo as to lie as nea'^-- 
as >Q|oflible to the fmall lube. Thus, in tlie firf!*mentioncd 
pofition, the pyrometer was placed immediately below the 
, lasge tiibe, and, in the other pofition above it; fo that, in both 


cafes, it was fepar^ted from the carbonate by the ibickiicfs 
only of the two tubes. 

, Much room was,unavoidably occupied by this mctho«l, 
which ncceflarily obl^ed me lo ufe fmall quantities of car¬ 
bonate, jhc fubjcdl of experiment feldom weighing more than 
jlO or ]/grains, and in others far lefs*. 

/ . • 

ijidafured the capacity of the air-tubes by means of granu¬ 
lated ti,,, a^ing as a fine and equal fand. By comparing tht weight 

of 
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E»periinrnt 
mdule with the 
loregoing prr- 
cautiiiTis. 'i'hc 
heat aiiiJtintfJ 
to 64 “ Wra-- 
wood. "I'liC 
carlviiutc'i h.xi 
Idrt tjas and un- 
d'Ji/une fuituii. 


Erperiment in 
wiiirh the barrel 
liiiled after its 
contents had un> 
dergonc fufion. 


On Ihe 11 Ih of\Apnl, I SOI, with a b^rel 06 fabl« 
iron havinjf a bore of 0.75 of an Incbjj^ made ^ewperi*^ 
ment in which all thefe arrangements were pul in jrfadtice.. 
Tile lar^e lube contained two fmail ones ; one filled with 
fpar, and (he other with chalk. I conceived dial the beat ha^ 
riicn to .33'', or foaicivhat higher. On metting the nietab, 
the cradle was thrown out with conliderable violence. 'I’he 
pyrometer, which, m this experimem, had been placed 
within the barrel, to iny atlonithment, indicated 64*'. Vtft 
all was. fotiod. The two little tubes,came out quite clean and 
uncontaminated. The fpar had lofi 17.0 per cent, the chalk 
10.7 per cent. Th<f (par was half funk down, and runagaind 
the iidc uf the little tube : Its furface was {Innings its texture 
fpongy, and it was compofed of a tranfparent and jelly-like 
iubftance. 'Hie chalk was entirely in a (late of froth. This 
experiment extends our pow'cr of a6lion, by (hewing, that 
comprenion, to a confidciable degree, can be carried on in fo 
great a heat as G t**.. It (eerns likewife to provcj that, ia fume 
of the late experiments with the fquare barrel, the heat had 
been much higher than wa.s fuppnfed at the time, from thein-^ 
dication of the pyrometer placed on the brccch of ihe barrel; 
and that in fume of them, particularly in the lad, it mud have 
riien at lead a.s higii as in the prefent experiment. 

On the 'ild of April, ISO,5, aiimilar experiment was made 
with a new barrel, bored in a fquare bar of old fable, uf about 
two and a half inch in diameter, having its angles merely 
rounded; the inner tube being filled with chalk. ThK^heat 
was mainiatned during feverul hours, and the furnace allowed 
to burn out during the night* The barrel had the appearance 
()1 foiindnefs, but the metals came oiF quietly, and the cai bbn- 
ale was entirely calcined, the pyrometer indicating 63?T On 
eNaniiiialiun, and after beating od'the fmooth and even fc^le, 
of u.\ide peculiar to the old fable, the barrel was foiuid to have 
yielded in its peculiar manner; that is, by the opening of the 
longitudinal fibrc.s* This experiment, nolwilbdanding the 
failure of the barrel, was one of the mod interedi^g 1 had 

u 

of this tin with an equal bulk of water, I foundi-that aiubic inch 
of it weighed 1330.6 gr.iins, and that each grain of it corn fponded 
to 0.00075 of a cubic inch. Frpm thefe data I was able, \>vdh to- 
lerable accuracy, to gage a tube by weighing th^ tin rrqbired to 
fill it. 

niad.'iV 
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madei it afforded jjroof of comjjlefe fufi'oiTr The car- 
^nalcrhad boiled the lipti of the little tube, landing, as 
lull defeVibed, with iu mouth upwards, and had run down to 
within half an inch of itsAower end: moll of the fubflance was 
in a frothy Hale, with i^rge round cavities, and a Alining fur* 
face; in other pafts, it was interfperfed with angular nialfes, 
which have evidently been Surrounded by a liquid in which they 
floated. It was harder, 1 thought, than marble; giving no 
cffervefceuict', and not turning red like quicklime in nitric 
acid, which feemed to have no efl^ upon it in the lump. It 
was probably a compound of quicklime w^ the fubHance of 
the tube. 

With the fame barrel repaired, and with others like ily 
many limiiar experiments were made at this time with great 
(uccefs; but tO'toenlion them in detail, would amount nearly 
to a repetition of what has been (aid. 1 fltali take notice of 
only four of them, which, wl>en compared together, throw 
much light on tJie theory of tliefe operations, and like wife 
feem to eAabliAi a very important principle in geology. Thefc 
four experiments dilfcr from eucb other only in the heat em¬ 
ployed, and in the cpianlity of air introduced. 

The firft of iheic experiments was made on the 27th of j^ccountoffoate 
April 1803, in one of the large barrels of old fable, with all the expciiments at 
above-mentioned arrangeini nts. The heat had rifen, coMrary '^hc 
to my intention, to 78® and 79*^. The tubes came out un- caidonate mod 
contaminated wilii lulible metal, and everything bore the ap- 'that 
pear^ee ol foundnefs. The contents of the HtCl^dubu, con- which haJ fuf- 
fiftlng of pounded chalk, and of a fmall piece of tttiup-chalk, of 

came out clean, and quite loofe, not having adhered to thettme-ftonc and 
inflde of the lube in the fmailefl degree. Tltere was a lofs ol marble, which 

*., • , , ... , t . . retJim'il then 

41 percent, and the calcination teemed to be-complete ; the carbonic acid, 
liibflancv, when thrown into nitric acid, turning red, without 
etfervefcence at Aril, (hough, after lying a few minutes. Tome 
babbles appeared. According to the method followed in all 
thefe experiments, and^iately defertbed at length, (and (liewn iti 
21 aud 23), the large tube was Ailed over the (mail one, 
with s'arirlis ma(Ies of chalk, (bme in lump, and fume ratqme(i 
into it in^powde* and in the cradle there lay fome pieces o( 

. clialk, AJing op (he (pace, fo that in the crarKe there w-as a 
contliiucd ciiain of carbonate of four or five inches in length* 

The iublance was found to be lei’s and iefs calcined, the moi^ 

it 
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il was removed from the breech of the barrel, wliprcj-the heat 
. was grealeft. A (mall piece of chalk, ^ftaced at the dilianc<|> 
ol half an inch ironi the fmall tube, had fomo faline fubhancev 
in the hearl, I’urrounded and intermil ed with quicklime, d^- 
tinguiHied by its dull while. In nitric acid, this CubAance be> > 
came red, but ctTcrvefced pretty brilKl\;^he elFervelccnce 
coiitiouing till the «vhule was dilfoIvcHi. The next portion 
of chalk wa.s in a Arm (late of limeAone; and a tump of 
chalk in the cradle, was equal in perfe^ion to any marble 1 
have obtained by cotnpreAion: the ^Ivvo iaA*mentioned pieces 
of chalk eflervefci^ig with violence in the acid, and fliewing 
no rednefs when thrown into it. Thel’e (acts clearly prove, 
that the calcinaliun of the contents of the fmall lube had been 
inlurnaf, owing to the violent heal which iuad i'eparated ict 
acid from the moft healed part of the carbonate, according 
to the theory already ftaied. The foundnefs of the barrel was 
proved by the complete ftatc of thofe carbonatCji which lay 
in lefs heated parts. The air-lube in this experiment had a 
capacity of O.'Jt), nearly one-third of a cubic inch. 

Another ctpc- fecond of ihcfc ex|}erimcnts was made on the 29th of 

riment in which April, in the fame barrel with the lad, alter it had afforded 
the band faJeJ. good rufulls. 'fho air-lube was reduced to one-third 
of its former bulk, that is, to one-tenth of a cubic inch.— 
I'he heat rofe lo O'u^, Tlie barrel was covered externally 
with a black Ipongy fubdance, the condanl indication of fai¬ 
lure, and a fmall drop of white metal made its ajipcaranefe. 
'J'he cn^bjwas removed without any explolion or'IilTing. 
The carbpnili^es were entirely calcined, ’rhu barrel had yield- 
' ''“' cd, but had retifled well at firftj for the contents of the little 
tube were fuund in a complete date of frolh» and running 
with the porcelain. f 

Third experi- "i'he third experiment was made on the 30th of April, in 
ment, very thin another fimilar barrel. Every circuinAaiwe was the fame as 
** "* * in the two laft experiments, unly ttial the air-tube was mfw 

•‘reduced to half its laft bulk, that is, io.one-twentieih of a cu¬ 
bic incht A pyrometer was placed at, each end of the large 
'tube. The upperrobft gave 41®, the othe^only 15®. The 
contents of the inner tube bad loft 16 per cent, anAwere re¬ 
duced to a noft beautiful fts^le of froth, not very muw injured 
by the internal calcination and indicating a thin;uT date of 
fufton than had appeared. ‘ 

v nt 
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The*^foL’rth experiment was made on the 2(1 of May, 

J lic in all refpe^, wilh a flill fmaller air-tube, of 0.0318, prcffufe, 

leing lefs than one thirlietli of a cubic inch. The upper py- tufion at a^nu 
r^tnetergave 25^, and Ae under one 16*'': The lowcft mafles 
of carbonate werefcarcely affefled by the heat. The con ten Is carbonic acidj 
of ibe little tube loft 2.9 per cent, both the lump and the 
pounded chalk were iiba fine faline ftate, tfnd, in feveral places, 
h|td run and fpread upon the infide of the lube, which I had 
not expelled to fee in fuch a low heat. On the upper furface 
of tlie chalk rammed into*the little tube, which, after its in- 
truJiidiun had been wiped ftnoolh, were |t fet of white ceyf- 
tals, with ftiining facettes, large enough to he diftinguilhed by 
the naked eye, and feeining to rile out of the mafs of car¬ 
bonate. I bkewife obferved, that the folid mafs on which 
Ihcfe cryftaUftood, was uncommonly iranf'parcnt. 

In tbefe four exj>eriments, the bulk of the included air was Obfervations s 
fuccelHvcIy diminiftted, and by that means its elafticity in- 
creafed. The confequcnce was, that in the firft experiment, beats when th^ 
where that elafticity was the leaft, the carbonic acid was ^arbo* 

aliowed to feparate from the lime, in an early ftage of the veuted. The 
lifing heat, lower than the fufing point of the carbonate, and * 

complete internal calcination was efteded. In the fecond 
experiment, the elaftic force being much greater, calcina¬ 
tion was prevented, till the heat rede fo high as to occallon 
the entire fufion of the carbonate, and itsa£lion on the tube, 
before the carbonic acid was fer at liberty by the failure of 
th^^rrel. In the third experiment* with ftill|{reater elaftic 
force, the carbonate was partly calcined, and its fufiot^, 
accompliftied, in a beat between 41^ and In (he laft 

experiment, w'here the force was ftrongeft of all, the carbon¬ 
ate was! almoft completely proteflcd from decompofi(ion by 
Iheat, confequcnce of which it cryflallized and a£led on (he 
lube, in a temperature belw-cen 25® and 16*^. On the other 
hand, the efficacy of tiie carbonic acid as a flux on the lim^^ 

‘^^nd in enabling the carbonate to a£t as a. flux on other bodies, 
was cleanly evinced; *0006 the firft experiment proved lh%t 
qoickiimp by itfetf could neither be melted, nor a£l upon porce¬ 
lain, ev^n in the violent heat of 79*'; whereas, in the laft 
experiment where the carbunie acid was retained* both of 
thefts cfil!<ls took place in a vei^- low^emperature, 

* (To be contiilifi ) • 

** \tf>L. Xfl.—SupvLEMENr. J’t IV. Ohjlrvationa 
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IV. 

Objhrralions on the Effect of Madder l|poo^ on the Bernes of Agi* 
mals. By Mr, B. Gibson.* 

Account of the HERE is, perhaps, no phenomenon, which occurs in an 

hift dWcovery body more curious, than ihe tinsce communicated to 

the properfv , *,1 

madder to tinge the boncs of living animals, whole food has been mixed with 

tiic bones ot^ madder root. This, like many othe/: fadls, to which no rcafon* 

ing d priori could have direfied us, was dlfcovcred by chance. 

Mr. Belcher, diniiig wilh a calico printer on a leg of frelh 

, pork, was furprissed that llie boncs, inllead of pofleffing their 

, ufual whilencfs, were of a deep red colour; and on enquiring 

ihe cauiu of it, w'as informed, that the pig had been fed upon 

the refule of ihe dyers* vats., and had received fo much of the 

colouring matter of madder inlo the fyfteoi, that its bones 

were dyed by it. So interefling a fact has atlrafied very much 

the attention ot anatomies, and has been ufed in many phyfi- 

ological and pathological enquiries; it may not therefore be 

uninterefling to give a fliort hiltory of the phenomenaconnedlcd 

with it, and the purpofes to n hich it has been applied, previ- 

ous to entering upon the more immediate object df thi.s paper. 

Experiments Matty experiments have been made to alcertain how long 

ihcwuig that the jj, (q produce the tinge, and whether it be 

tmgcismoie , « i , j - - ^ - , 

quickly given to permanent or only temporary. Belcher and MOTVnd, about 

the bone-, of fame time, mixed madder root with the food of c*! ickens 

growinganimas.^^^ youfig pigeons. The rcfult of their obl'ervalions was, 

. n-ihat the tinge was more quickly communicated to the bones 
of growing animals, than to the bones of animals which had 
already completed their growth; the bones of youna pigeons 
being tinged of a rofc-colour in twenty-four hoursy and of 
deep fcarict in three days; whilil the hopes of adult animals 
Short time and only exhibited a rofc-colour in fifteen days. They found rite 
Ollier farti. ^linge moft intenfe in the folid parts of t|)ofebone«, which wero^ 
neared tp the centre of circulation ; ^'htlft in bones of equal 
folidity, at a greater dilfance from ihe heart, th^ tint was 
, more faint. The dye was deep in proportion to thdylenglh of 

time the madder had been continued, and when it w^s difeon- 
tiiiued) the colour gradually became more and moijf faint, till 


'^Maiichvdcr Memoirs, 1805* 
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V it enlirtJly difappeared. According to (he experiments of thefe 
Wenli^en, other vegetable dyes, fuch as logwood, turmeric 
aikanet root, did ntU communicate their lefpcclive tints 
the bones.* / 

This etfeCl of madder upon the bones,' was loon afterwards Du Hjmel ufed 
ma(}e ufe of by D*u Hamel, in bis attempt to prove the man- 
ner in which the bouei^of animals are entreafed in thicknefs. ot bones. 
Obferving in the vegetable kingdom, that the bark, by a Ibrt 
of Iccretiun, formed the ligneous part of a tree, in fucceffive 
layers; (bhe conceived tlfat the periofteum, or membrane fur- 
rounding bones, being converted into flTeous matter, en- 
cri'afed their diameter by adding to them concentric laminae 
in fuccenSon. In order to prove the jullncfs of his opinion, he 


mixed (he food of a cock with madder mol fora month, with¬ 
held it for a month, and then gave It again. He afterwards 
killed the animal, and upon infpeclion thought he obfervedllic 
appearance which he expelled-; viz, two la)ers of red bone 
inclofing one of white, correfponcling to the periods of the 
madder's being given or withheld. 

This experiment, and (bme others related by Du Hamel, It is very doubt, 
appear to be conclulive in favour of the theory, which 
wiflicd to eftablid); and as they were conduced by a phyfio- fo indicated, 
login of high chara^er, the accuracy of the obfervations could 
not have been doubted, had thefe experiments flood alone. 

But whenjhey are compared with fotne of his own previous 
experiments, and thole of other authors, it isdiilicuit to re- 
Coi^€ them. In feme of Du Hamel’s experiments, for in- 
^ance, the bonus of a cock were tinged of a rofu-rolour 
through Ihcir whole fubftance in fixieen days, and tliofe of 
young rageons of a deep fcariet in three days. In feveral ex- 

• **From, fame experiments I made on young pigeons, I found 
that a confiderable quantity of logwood, in the fuimof extra<St> 
coTnmunicated an evidently purple tint to the bones. With regard 
* ,^o turmeric, it appears tq be altered in its colour by palling througlfts 
^ the digeflivKS organs, for the focces of the animals, who <pok.it in 
confiderabi'.' quantity, were cunftantly green: v/hilfl cither log-* 
wood or madder root exhibited their refpeflive hues after pafling 
through the inieftines. Saffron exhibits properties different from 
any of thc-fe fubftanccs; f -t thougit a pigeon took it in confider- 
able qsianttfy', and thereby had its toeces tinged, yet no perceptible 
Ailteratioii ’of colour was produced in its bones.* 

F 1 2 
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porifMcijls I liavc made on Iho 1 h(ive found the bones 

of 3 ’Oijnjr pigeons tinged of u undorm ibfe-colour, internal!^' 
'a'i Well as externally, in tvvcjity-fourjhours. This commune. 

ot colour to the whole fubftanqe of the olTeous fyfte*E 
ill To Aiort a lime, makes it highly improbablc^hal (he laminated 
appearance, remarked by Du Ffamel, was produced by*lbe 
new forinafionof red and white 00600 !! la)ers, correrponding 
In the iime.s (months) the madder had been given or withheld, 
jl^’or, as Mr, John Bell very julBy renaarks,* “ If a bone flioiild 
increafe by layers thick enough to be vifible and of a diflintfl 
tine, and fiich Ui)fers be continually accumulated upon each 
other every week, what kind of bone fliould this grow to ?’* 
The only way in which we cau reconcile with each other the 
phenomena obierved in the diflercnt experimenl.s, and account 
for their apparent conlraditiVion, is, by Aippofing that Du 
Hamel iniQuok for an obfcurely laminated appearance, the va> 
liety In the lint, which is more deeply communicated to the 
more folicl, and more faintly to the Icfs compad parts of a 
bone. 

L.»tr experl- This property of madder of tinging the bones of animals, 

kT‘D,m^d*^n lately been employed by Dr. M‘Donald,+ in his ingenioas 

liic buncs. refearches into the formation and death of bones. Amongft 

other objeds, he attempted to afeertain in what manner and 

how foOn a cylindrical bone is regenerated to fupply the place 

nf one artificially killed. As the procefs is highly curious, 1^ 

fiiall briefly relate the principal points. , , ^ 

V^ry curious Dr. McDonald’s experiments were made by amputallK 

jinicefs of a leor.bonc of voung pigoons or chickens imroediatef)' 

bone dedtoyed, . ^7 o r , n , > 

above the joint. The marrow was then extracted, and the 

cavity which contained it, filled w'iih lint. This proems caufed 
the death of the bone, and the formation of a new bone^^ fur¬ 
rounding that defiroyed enfued. Immediately after me expe¬ 
riment, the animal had its food mixed with madder root, i^od 
/<lhe part was infpe£ted in diil'urcnt animals, at different pc- 
riotls. , 

—dnd the regu- On examination three days afterwards, the periofleum or. 
hr procet* enveloping membrane, was found much thickened; and un¬ 
derneath it a gelatinous humour was eHufed, furrounding the 


(lead 


• Anatomy of the bones, See. p. 15. • 
f Diiputstio inimguiaiis de Nocrofi ac Callo. 1793. 
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dead boiie, and fpolted with red oITeous nuclei; proving lhat 
fhe regeneration of 4he bone had commenced at this early p^:- 
iod. 

In feven days the new bone was found fofl and flexible, not regenera- 
i. t# be diilingniflied fron^artilagc or grille, except by the red 
tint the madder h^d communicated to it; yet the bone deftroyed 
waft not ut all coloured, although the other bones of the animal 
bad acquired a bright fed. From thi- time the new botie con¬ 
tinued to encreafe in liardnefs, furrounding the old one like a 
ibcath. The latter in about three weeki! was fo Iqofe as to be 
drawn out, and in about Itftecn dajs from this time, the cavity 
of the regenerated bone was blled with in|rrovv, and in every 
refpeft performed the office of that for which it was a fubfti- 
lute. This may be coniidered as a general outline of the pro- 
greflive changes which take place during the regeneration of 
a cylindrical bone, in a young animal,, iuch as a pigeon, or ^ 
chicken; and the fame procefs is frequently pci formed in the 
human body, when, from fome internal caufe, the life of a 
bone is deftroyed. Tliefe changes involve many intcrefting 
particulars; but the circumftance nioft immediately connc6ted 
with the fubjefl of this paper is, that although the fliuftof the Inffrrncc. 
bone required three weeks for its renewal, yet in feven 
the oflTeous fyflem generally had accjuired a briglit red. Now tion and fubfc- 
if we explain this change in colour according to the common *1’® 

. . 1 /• . ?■ , , . I j ■ ft I «d colour that 

opinion of abiorption ox the while, and depoiition ot the red theoUcous fyf. 
oflTeous matter,* we niuft neceifarily draw this conclufion; lhat tern was natural- 
the ofteous fyftein of the animal will be renewed three 

the period, which the formation of the fMbftitule bone periol. 
^requires; a conchifton whicii we (hould be inclined to reje£^ 
merely ifom its improbability. Bui beildes this, the appear- 

\ 

* The common opinion of phyfiologifts, with regard to this cu* 

Yjous faft, is, that when a bone becomes red, during the exhi¬ 
bition <ff madder roof, the white ofTeous particle, which compoi'ed 
it^ have been entirely removed by abforption and replaced by new 
T^tleous matter of a red «;olour: and when a bone atTumes its naV 
* cural colom*, thefe red gai tides have been removed and replaced by 
white. If this be the fkfl, it ncccftarily follows, that an animal 
has at Icaft ftfty-two new fets of bones in a year* for the ofteous 
. fyftem, according to the experiments of the moft relpedtable phy- 
fiologifts, acquires a deep red tint from madder in one week, and 
aftiiines itsiiatural colour, in another. 


ance 
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Ciu/e of doubt. 


The bones art 
a!one reddened 
by madder) bc- 
raufe ihe phof- 
phaie of iime 
aits as a mor¬ 
dent on the 
madder. , 


The red matter 
is a kind of 
lake. 


ance of Ihe pails flrongly militate agatnd it—for, if we may 
judge at all of the activity of the procefs^in the two pa^ts, by 
their Comparative degrees of vafcularity, that employed i' 
forming tlie fubftitule bone far excecids that going on in the 
ofleous fjflem generally; one (Iriking phenomenon attending 
the regeneration of a bone being, the very high degree of in- 
creafed vafcularity ^yhich the parts employed in the procefs 
rapidly uiliime. 

* After this efFefl of madder upon the bones was known,’it 
long remained a myftery, why ftiniQ. other white parts of the 
body, fuch as nerves, c*aitilages and periofteum, were not 
equally liable to be^coloured by it, as the bones. This fadt, I 
believe, did not receive any explanation, until Dr. Rutherford 
gave a very ingenious and falisladlory one. When fpeaking 
of this property of madder, he fays,* ** We have, in the fa£l 
before os, a beautiful example of a particular cafe nt chemical 
attratlion ; fuch as in nuinbcrlrfs inftances, is obferved to lake 
place between the colouring particles of both animal and ve« 
gctable fubftanees and various other bodies, efpccially earths 
and earthy falls, and oxides ol metals. So ftrong' is the affi¬ 
nity of the colouring matter to thefe bodies, that it is fre¬ 
quently obfcr\ed to quit the menftruum, in which it may 
chance to be ditlblved, to unite with them: they, in confo- 
quence of its union, acquiring a particular tinge, whiltl the 
fiienftruum is proportionably deprived of colour. From this 
principle, this mutual altradion, is deduced the various ufe<of 
thufc bodies as inordenls, as they are called, intermedia, or 
means for fixing the colours in dving or ftaining threa(r*''r 
cloth, whethci it he compofed of animal or vegetable mate¬ 
rials. Upon (he fame principle depimds the preparation of 
thole pigments known to painters under the name ^f hikes; 
thefe are truly precipitates of the colouring matter, m combi < 
nation with various murdsMiis, as their Ij-afis.—The flouring 
of the bones of a living animal by means of madder, is,' in 
r^'very circumftanco, analogous to the formation of thefe lakel.,> 
The colouring matter of madder, paffitig unaltered througli 
4he digertive organs of the animal, enters the general mafs of 
ftuids, and is dltrolved in the ferum of the blood, (e which. 


* See Dr. Blake's iniiugursd Dificrtatlon. 

tionc, p. 11.^.-1798. 
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Indeed* If it bo in (pege proportion, it coiiimunicaics a fenfi- 
»lyrdd tinge. Bui there is aliLU^s jne/rnt iti the hlood, and in -p-Airmed as it 
ate of folutim in the f-rum, a (juuntit^ of the earthy matter ^ 
bones, phojphate of li7ne, ready to be dcpoflted, as the exigen- tion. 
cies of the animal^may require. Noia tfte phofphate of lime is an 
excellent mordent to tnaddt r, and has a firon^ ojjinity to it, and 
is confequently admirably fitted to a ffin d a*hafe for the coloHj-im:; 
svatUr oj it: in fuck experiments, therefore, they concrete in the 
/kite of a bright red lake, •ashence the colour of the hones is dirwed. 

That this it actually the cafe, may be ihewn by a variety of 
experiments. I'hos, it to an infufion qf madder in difiilled 
water, be added a little of the muriate of lime, no change is 
perceived: but if to this mixture be added a folution of the 
phofphate of foda, immediately a double cIcAive atlrudion j 
takes place. The muriatic acid combining with the foila, rc-a 
mains fufpended, or ditfolved in the water; vvltild the ])ho(- 
phoric acid, thus deprived of its fuda, combines with the lime 
which the muriatic acid parted with, and forms phofphate of 
lime or earth of bones. This fubnanc however, being iu- 
fuluble in water, falls to the bottom ; hut having combined at 
the inftant of its formation with the colouring matter of tlie 
madder, they fall down united into a crim.un lake; prcxii'ely 
of the fame tint with that of the bones of young animals, 
which have been fed with madder. From this fimple repre- 
fentalion of the matter, we have a ready explication of every 
circumftance which has been remaiked as extraordinary re> 
fr^'vling this fubji'ct.’* T 

^ Whilft Dr. Rutherford thus gives a raoft fatisfadory explr^j^ Dr. Rutherford 
nation of the colour of madder being communicated to the aud d'e- 
bones i^one, of all the white parts of an animal; we find that pofitiun. 
be embraces the fame opinion as other phyliologifls, that the 
‘ofleoas Wterials acquire their colour previous to their depo» 
ri|ion,Vbilft in ^ Rate of folution or mixture in the blood; 

^rom whence they are afterwards depofited, and concrete m 
tlie form of a bright Take. In no part of his ingenious r^ 
marks does he hint at the probability that the bones already 
formed in an animal, may, during the ufe of madder, become 
red, and after its difufe gradually refuroe their natural coloor, 
by (he agency of a power entirely independent of their depo« 
fitioi>and'^bfoFpfwn: tl^at this is probable 1 Ihail now proceed 
to prove, • 


Before 
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More particular Before it was difeovered that madder po^eHed this property 
the doftriTc^of hoiies, pi)) fiologilis had long been of opinion/ tljat n 

the abforpii(tii the various parts of the body, being worn out by the perfoi'i^i ^ . 
oMl”**^artTof" *^*''*^ actions and funftions, were gradually removedLr 

and replaced by new materials. TKcy ha^d feen, as Mr. 

J. Bell obferves, the whole ofleous fyflem by the morbid »e- 
inovai of iu folid par^, rendered fo foft r.nd flexible as to bend 
under the common weight of the body and ordinary a£tion of 
parts; the regeneration of many bones which had been de« 
ilroyed by difeafe; the rapid abforpfion of fat in fome dii- 
eafes, and its fpecc^iy reprodudion; and laflly, the gradual 
change which the fluids of the body undergo, as well as fome 
(if its tnfenfibie parts, the hair and nails; hence they fupppfed 
that the fame procefs of change and renovation went on in 
every organ, and that the bodies of animals were not compofed 
of liie fame identical particles of which they would confifl at 
ruppored to be fome future period. This procefs, w hich was before but con> 
jcfelural, or fupported by analogy, phyfiologifts confidered as 
fully proved by the ('fleds of madder upon the l^nes. They 
had by (his means an opportunity of feeing (he bones altered 
in colour, from the iliglilell lint to thedeepefl red ; they could 
obferve this gradually removed^ until the bones had regained 
their natural whitenefs ; and explaining the whole procefs on 
the principle of depofltion and abforpironi they confidered it 
as ocular demon(1 rat ion of a mofl rapid change in the confli« 

• tuent elements of a pari, of which, from its folidity^ they 

could fcarcely have beheveJ it (ufceptible, 's 

Probabilitv that I apprehend, however, that it is by giving an erroneous 
ihis explanation explanation (>f the phenomena ; by fuppofing that a change in 
the ofll'ous particles is denoted by an alteration in their^colour, 
that phyliologifis have confidered this fad as conclufive.—— 
However indubitable and well fupporied may be the bpinfon,* 
which attributes an tmpercepiihlu change*to the variotjil parts 
of the body, we fliall, 1 believe difcover upon a moi'e clofe^ 
examination, that it is by no means fupported by the appear* 
ances, which the bones difplay on the‘exhibition of madder 
root. The rapid change in their particles, which fuch ap> 
pcarances indicate, when explained in the common way, is com- 
pleiuly at variance with all •the procelTes performed by the 
(nines, both in their healthy and difeafed flates. Thus we 
find the formation«Df the uilific matter, called Callus, for the. 


is erroneous. 
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Nnion of ffaQured b^jines, or the exfoliation of a part of a bone, For theproctfli-* • 

k_ M _ . .rt _ _ r 3 _I I I_.1- lU..:.. t>y which bonct 


^r^rbcelTes requiring a confiderabk* length of time for their 
^uworroance. In Dr. M*Donald*s experiment^ the formation flow. 

, M»a regenerated bone required nearly iix weeks; but during 
the fame fpace uf^time, the bones of ,the fame animal would 
be renewed feveral times, if the common explanation of the 
communication and difappearance of the iTnge of madder were 
well founded. From thefe circumftances, I am led to believe 
that the appearances produced by the exhibition of madder, 
require another mode of explanation. That which I have to 
offer is not liable to the fame objections, sjiid is ilrongly fup- 
ported by comparative experiments. 

It wasoblerved by Du Hamel, in his experimenis, that the A funpic expla- 
boncs of animals which bad been deeply tinged by madder, 
by long expofure to air loft their cohmr and became while.— ^ 

It was this fa£t which fiiggefted to me a fioipie explanation of 
the procefs. It occurred to me, that if any one of the com¬ 
ponent parts of the blood naturally exerted a ftronger attrac¬ 
tion for the colouring matter of madder, than the phofphate 
of Hine,‘it might b« deprived of the tint by a chemical power. 

In order to prove this, as far as I could by experiment, I look 
one dram of the pholphate of lime tinged, as in Dr. Ruther- ftroiwcr attr 3 c- 
ford^s <*x;*erimenl, and expufed it for half an h<lUr to the ac- f'*" 

tion ol two ounces of frcfli ferum, at the temperature of o° ^jitan^^tban 
degrees. By this operation, the ferum graduallv acquired a phofphjte oi 
red tinge, whilft the phofphate of hme was pruporitonahly 
dved of colour. In a comparative experiment, a fimilar 
. /quantity of tinged phofphate of lime was expofed to the adion,. 
of diftilled water under ftmilar circumftances; but no change 
took place. The knowledge of this flrong aHinity in the fo¬ 
rum for colouring matter, ailords an eafy and fimpie explana¬ 
tion of the elfe61s of madder on the bones, upon the principle 
of chemical altraflion. 

•' ’ Xbtts» when an animal has madder mixed with its food, bone* 

blood beepmes highly charged with it, and imparts the fuper- 
abundant colouring matter to the phofphate of lime, contained » >» the fyflem, 
in the bones already formed j as it circulates through them and fer.tt*^hen * 
moiftens them throughout. But as form ns an animal has the quantity be- 
ceafed to receive the madder, aitd the blood is freed from the 
colouring matter by the excretions, the ferum then exerts iti 
fuperior atlraflion, and by degrees entirely abftra^s it from / 

* • the ■ 
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(he phofphalc of lime, anil the bonei ryertime their nalural^v 
whitenefs. In fliorl, the bones are al OVic time dyed by<dhej 
colouring ma((er, at another lime bleached by the ferum. 
I‘bofphit« while Whilft I have attempted to explain the probable manner lA < 
jloi ftlon'ly*” which the bones, already formed in an »niipal. at one time 
tike- the c'j- receive, and at another arc deprived of llie colouring maher 
louring iiutt-r. j by no means intend to aifert that the pholphate 

of i line dues not acquire a fimilar colour during its (olution in 
tlie (erum, or at the time it is precipUaled from it to enter into 
thecoinpofition ot the bones; the fad is indiiputable, 1 havey 
however, found fritm fome experiments lately made upon a 
lu ll during oviparation, that only a flight tinge c-an be com¬ 
municated to the fliell, formed whilft a laige quantity of 
colouring matter is circ ulating with (he blood. So flight indeed 
is the buifli, that it would not be feen by a common ohlcrvery 
unlcls erntrafted witli a natural egg: which is probably the 
rr afon why it has, I believe, been denied by phyfiologifts, 
tli.it the fliell of an egg is altered by the exhibition of madder. 

It this may be confidcied as a teft of the quantity of colouring 
matter, which the phorphaie attra6)s at the tin e it is feparated 
Ironi the blood, it forms another ftrong argument agauift the 
theory, which J3r. Rutherford, and a!I preceding phyliolcgifts 
have adopted^) for, conOftent with this fa£l, the bones ftiould 
never exhibit more than a flight blufli. When explained upon 
the principle of chemical atlradlion, we fee that the phenomena,, 
exhibited by the bones of an animal, by giving or withholding 
madder root,* give no fupport to the opinion that the vaii^us 
parts of the body continually undergo an imperceptible changeV 
and 1 coniidur it a fortunate circumflance for that doflrinc 
The itoaiinr of that fo timplc an explanation of the cfte£l of madder can be 


Example In 
egBfc. 


a upid and con- 
tiniial change is ^ 
not fuppnrtcd 

J>y the f.id>b of renovation of parts; 
bones tinged by 

the uiaddci. 


For whilft ft) fpecious a fafi has been confidered.^by 
thehigheft auihorities, as complete prooi oi the imperceptible 

(he rapid change* in the cooftiluejiit 
elements of the bones, which the communication and. difri 
appearance of the colour indicates, niuft have .appeared 
aftonifliing to every phy fiologift. Of this 1 cannot give you 
a ftronger inftance than in the words of Mr. J. Bell.* 
Nothing,** fays he, *' can be more curious than this continual 
renovation and change of {fart^lK'en in the hardeft bones. 
We are accuftomed to fay of the whole body, that*it is daily 


* Anatomy of the bones, &c. p. 13. 


chaq^jCs' • 
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ON FAIRY RINGS, ctc. 

cl ; that the ol.ier particles are removed, and new ones 
their place ;* (iiat the body is not now the I'ame iri* 
ual body, (hat it was; but it could not be cah!y believed 
/peak onl) by guefs concerning the fottcr parts, which 
we know tor certain of (he bones.—When madder is given to 
animalsi withheKf for fome time and then given again, the 
colour appears in iheir^Dones, is removed, and appears again 
with fuch a fudden change, as proves a rapidity of depofition 
and abiorption exceeding alt likelihood or beliut; ad the b<u\es 
are tinged in iweniy-foiA’ hours; in two or three days their 
cohuir is very deep, and if (he madder be o/f but for a few 
days, .’he red colour U entirely removed.*^ 

Altiiough Ly this chemical esplaiiation of the eflfe^l of 
madder upon the bones, the doflrine of the imperceptible 
change in (he component parts of animal bodies, lofes the fup* 
port ot a fact, which has, fince its difeovery, been univerfallyr 
con/idered as its ftrongefl: proof; nevcrihclcfs, indifpuiable 
arguments, derived from ditfercnt lource.s, flill place that 
dodiine among/l the bell fupported opinions in phyfiology. 


V. 


On Fahy Ji/rigs and lie IVafie of FiJJt in Scotland. By A. T. 


To Mr. NICHOLSON. 


SJR. 


J^ A\'/NC ficqucnlly noticed the f.iiry-ringsyour corre/pond- Olifcrvations 
cut, M. t’lorian Jolly mentions in yout Journal tor February, 
ftioiild be glad lo know fioin hnn wiicthcr hares of rabbits ring, m.iy ni>t 
abounded in Hroadiands nark, as I have generally obferved 

A ” ^ by biircn xiiid 

Ihefb rings moR prevalent, in light Tandy foils, particularly rabbits, 
among rabbit burrows. This fpecies of loil from its drynefs 
yr duld ^’! very unfavourable to the idea ol thefe things bein^ 
formed (irom a central heap of hori'e dung; befides, were this * 
the cau/c of tfieni, wa Ihouid expect them to be alv^ays cir* 
cular, or when not circular, (hat Ihofe parts nio/t remote frorri 
tht; centre would appear not to have benefited to ftrongiy from 
the manure as Urofe which wert^ nearer. J have generally 
obferv^ed tfxtl the rings w’ere compofed of a double circle, or 
rather a little circular path, the middle of \»hicli appeari^d to 

be 
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be trodden, and the edges grown up, and more in igour 
than any ol tlie furrounding grafs. I had occaofin to r^arl^ 
one ofiliofe fairy*rings laft fummer: it was perfectly circu’ar^ 
and about ten feet in diameter, it was (iluated at the edge 
a copfe wood, and in a vicinity where IhiTc are abundarJce ^^f " 
both hares and rabbits; but what appeared tcvme moft fmgular, 
was iis being inleife^cd exaflly through the middle, by a vC'cll 
Ijetpien'tcd loot palli, 'The hare is rather given to gravity, 
(lie rabbit is more pla)ful; but whether it is given to the 
amufement oUounqing in t!w rin^, fogic of your more informed 
correfpondenls may be enabled to inform you. 


'» I OBSERVE fome of your correfpondenls have got into 

'* V a con trover fy relpefting the wafte of filli in Scotland. No 
doubt can exifl upon that head; not however arifing from 
the wafiefal difpotilion of the natives, their delicacy in ap¬ 
petite or fupcrabiinclunce of provifion, but from the want of 
a market for the coniumptiun of their overplus. To talk of 
Aberdeen filhennen bringing frefli lidi to Nevvcaftle, Norwich, 
or Leed.s, is as ridiculous as to prupofe taking them to Am- 
fierdam, ot London; for befides thediHiculty of again making 
their own ports, they will conllaiilly lind an over-docked 
market, as the fame wrathcr that permits them to lilh will 
permit their neighbours to do the lame. But the grand caule 
The li/heries of of all the wade is the horrible monopoly which their country * 
dcftrnyed*by the ^^^otirs under in refpeft to their fall laws, where for the fake 
opciadon of the of a few paltry pans, Englilh lalt .is excluded under ti.' 

ievereft penalties, although it can be delivered in any part of 
Scotland at one half the price that we are forced to pay for 
Scotch fait under the prefenl circumllances. Give them fait 
at a cheap rnte, if it does not permit them to export the nlli, 
as that requires capital and new edablilhinents, it would at 
lead enable them to fupply the interior; a thing as w^»hy the 
-rattention ot the public as the fuppiyvd' any other market! 
know. 

■' Your mod obedient 

A. T. 

March 23, ISOJ. 


fjit iawe. 
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VI. 

om Amicus rejpe^ing the JappoJhI IFajk of Oah h'tjh 
in Scotland, 


To Mr. NICHOLSON. 


SIR, 


"1 HK very reffie^Iable and diflingiriflicd rank which the Fhi- 
lofophical journal holds among the pertoUcal publications will 
at ail times prevent its becoming the vel^cie of unneceflary 
difpute or contradiction ; yet as public infortu.iLion and utility 
is fonielirries promoted by the correction of initlakes, when 
this is likely to be the cafe, any thing that can elucidate a lUCl 
either mirreprcfented or partially ftatedi is doubtlefs compati- 
ble with the fpiril of your publicatipn. In your 4Sth number 
it is dated by an Enquirer’* that (he crab htliery is To pro* 
duClive about Arbroath that, after boiling them, the bodies of 
the crabs are thrown away, and the large claws only brought 
to table, of which the Enquirer fays he has been a witnefs. 
The faCl is literally true, but wants further explanation. It 
is well known to every perfon refidcnt on the coafis where 
•cab'fifli are commonly to be had, that many of that fpecies 
are fcarccly eatable, being often found after boiling to contain 
hardly any thing bat water. The writer of this article has rc> 
peatedl^ feen from twelve to twenty crabs boiled at one lime, 
every one of them, more or Icfs, in the above fitualion. 
^^hen this is the cafe, the meat of (he great claws (although 
they dill may be eaten) is alfo watery and intipid compared 
to ihofe of a good crab, the body of which is filled with a 
very rich fubdanre, which i« fo far from being thrown aw'ay, 
t*hat it is in general edeemed a luxury, even where crabs are 
plejity. Some perfofi.-. are, indeed, Jond of the claws, who 
CannoV^'at the bodies at all; but ihefe are only exceptions 
general tajle and common praAice. The claws of a good 
crab (as has been aireAdy ubferved) are much firmefi', more 
riel), and fweet to the lade than thofc of an inferior kind, 
which are by far the mod abundant. The claws of the male 
are larger in proportion than (hole ol the female: the male 
crab isalfo^rerkoned fuperior in quality, except for a very 
diiort period (in what lime of thf? year 1 have not been able 

to 


Obfeiv.-ttion'! 
concerning ihe 
t'jft tlut the 
of crab- 
tlth aic wnded 
at Arbroath. It 
is a bad rpeciea 
which, if re- 

the gnoi 
Oflcs arc eaten. 
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retail trom ^ 
M iiirive*N In- 
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KING Ot SATVRN, 

to afteriain) when in the the opinion of^fomc who pr^^rnd 
be connoitfeurt, the females are equal, or nearly fo in < lot car 
Ciabs are in fealon nine months in the year; May, j nc, 
and July are the only months in which they are not. •’le 
pilcatory epicures pretend to certain marks for diltm^uilhin^ 
good crabs, but they are very far from being infallibleper¬ 
haps the mod gendra! didin^ion is, i/tat a good crab has a 
lliell of a dulky red colour, with a certain degree of rough- 
nefs, particularly on the claws; while the bad ones have (liells 
while, dear, fmoolh, and watery ; but the diftindion is much 
better iinderdood^troni obfervation than any detailed account. 
Trading that you, Mr. Editor, will have the goodnefs to iti- 
fort this communication, and that youi correfj>ondcol, “ the 
Enquirer/' will do me thejiifljce to believe that my foU* mo¬ 
tive for troubling you was to give information, lam with 
cdeum> Sir, 

Your mod obedient fervant, 

AMICUS. 

Aibroathf Mardi I, 180{>. 



vir. 

PiohuhiUiy that the lltudooi xieie acqminted iiith Satuni’i Ruig. 
To Mr. NICHOLSON. 

Sid, 

I 

i TAKE the liberty of requeding the tnferlion of t. ® 
lullowing qimtulion in your Ehilufopiiical Journal, from the 
»ill vol. of Mr. M uince’s indnn Antiquities, page 6()a. If 
It does really mean llu* itng of ihcidaiiet Saturn, perhaps fome 
ot your readers can explain how it could have been dilcovered 
by the firahmin:» in luch remote ages. * 

loui's refpvAfijily, 

April!, IsOo. ' A. B. C. 

have already intimated in a former volume, that the cmle 
formed around Ssni (ilie Saturn of the Hindoos) by inter¬ 
twining ferpents, w’asprobably intended to denote his ring. 
I have lintc had the hguie Engraved for the reader’s infpe^lion’ 
and dccifiun. It is impothbleto aicejtain (he exa£l age of the 
pictured image Ut the I’agoda, from which the jortrait was 

t-Veni 
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^ken|wiit probably .both are of a very remote age, for the 
liidia/'pagoclus are not fabrications of yefterday, nor in tiieif 
cowt^tions and defigns are they given to frequent viciflitude, 
Saiii were thus defignated in very antient periods^ the 


fat) proves that thtj- mull, by what meand ran foarcl) be con- 
jediureil, have dil'covered the phenomenon of iiis for wliat 
befides could that iccpeiitile oval inclofing the bod) of Sant 
^^intcmlcJ to reprcfeni ? That phenoaienun however was 
not known in Europe till about the jear 1628, when Galileo, 
with the fiilt perfect lelefrope difeovered, what ho conceived 
to belwo Hats at the exin me parts of the planet, but which 
in reality proved to he (he rnj/rV of that ring, the natural CK* 
ifience of which was afterwards demonftraled by Huygens and 
I'ucteeding aflrononiers. The circimdrance is not the Icaft 
wonderful of thole tiiat occur in the dilcudion of Indian aiiU- 
quities and literature. I have flated (he tact, and engraved 
the image; 1 leave to abler judges the talk of dccilion '' 




vni. 


Ex^anation of Time keepers conftrucied hy Mr, Thomas Taim- 
Jhawi for uhich a Reward oj llirac 'Ihouftiud Pounds xeas 
awarded hy the Comjni(fioners of Longitude. Prom the Com- 
wunications made hy him to the Commifloners 


T^HE^odel, from which the annexed drawings^vere taken Urfcrii tlon o# 
^'(^tains, befides the parts neccHar) to explain the nature of 
^hc Efcaperaent, a box inclofing a Ipriirg, which when wounri fiiaw liinc 
upcoroinunicates, by means offome more wheels, a force to ilie 
ba!ar;ce>w heel, funicient, when the balance is put in motion, 
t<f keep it in aCtion for lome lime. Thefe wheels are con¬ 
tained betw’een two brafs plates, tu/lened together by four 
^ ’ upright, 

* The Efcapement wifh a model was communicated in June, 

/SC4, and a i'ubfequcnt tj^lanatl&n in March, lh05. The fornicc 
is here given, and fo nvivh vt the latter as dircflly relates to Ute 
tim«i-ketpers. TIk Jattw paper is nt otherwife abridged than by 
Joniitling certain obtcrv’tit,iis upon oilier artifts, and feme general 
rcmaiks whiej) do nut form part of the difeiufurc. 

I have been folicitous to give as early an account as might be 
4^per, of the Efcapements ef Mr. ErmfliSw and Mr. An.oil 
■* • v.h'th 
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Dcfcilptioii of upiighi |,iiurs; the Uppermoft of thefe plaleE h that \ttcb if' 
ths Efcap^meiit rcprefciJloJ by iMg, 1ft. plate XIII, where PQ.RS are tK^our 
Aaw’s iiinc' icrcw* that take into the heads of the four pillars abowejn^- 
lioiicd, and connect it to iho remaining part of the nlW^.- 
The plate PQRS contains, however, theawholeof the parts 
necctlary for the prelent purpofei The fide of tliis platft re- 
prelcntcd to view, is the undermofi; t^en fixed in the model; 
To that the figure reprefents this plate as taken oft', with 
fide next to the balance laid upon ji table, and the eye is fupv 
polcH to be placed perpendicular over it. 

Ill the plate HQKS is an opening, or a piece taken out, 
rcjiiefcnlcd by TUWXYZ. In this opening, the balance- 
wheel ABCD, pallet MSK, and part of the balance UV are 
feen. The balance-wheel is fupported by two pieces of brats, 
01; the piece ONH is (crewed to the fide of the 
plate neareft to view by a ftroiig ferew /, and made firm by 
(‘mall pins leprefented by » tt ir w • thefe pins arc called 

ftead.y pins; they are riveted faft into the fupporting piece 

• pH, and lake into holes in the plate PQRS, made exactly to 
fit them. The part ON of tliis fuppurting piece is fuppofecl 
to be raifed above the part r H by a joint or bend at N; the 
other fupporting piece 01 is iaftened to the oppofite fide of 
ilie plate; and between thefe twO pieces the balance-wheel 
turns freely and fteadily in the diredtion of the letters ABCD. 
The fmall wheel MSK is called the large pallet; it is a 
cylindrical^piece of fteel, having a notch or piece Cutaout of it 
al I h r i againft the fide of this notch is a fquare flat pieeoof 

• ruby, or any hard ftunc, ft I, ground and polilbed very fmooll^ 
and fixed fall into the pallet. The cylinder is fo placed, with 
refpe^ to the b^ilance-v/heel, that it may not be mure than juft 
s^lear of two adjoining teeth. EF is a long thin fpring, whit;i]i' 


w 

(which laft appears in No. 55 of our Journal) as they have been fo 
^ highly diftinguithed by the national muiyficence. Some dUbufiton 
of the important fubjeft of time pieces may be ieen in the Philt^. 
Journal, quarto feries, Vob I. 5S, and Vol. II. 106. As I expefi 
ikurtly to bp fivoured with a valuable communication refpefting 
she original inventors of free *Scspements and compenfations,* and 
may, according to circiimfcances, offer a few remarks on the 
lubieil inyfclf, I have bt-.n careful in the firft plaee to^ive the 
acci>unt9 of the |hove mentioned artifts* in their own words. 
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tnaide iTaft al*one end, by being pinned into a ftud, G* Dafcription of 
and jjhide to bear gentljriaigainft (be head of an adjutting fcrcw 

other end is bent a littte into the form of a hook; to tliis &aw’« dn»e 
fpr#ig there is fiKed another A'er)’ flender fpring at y, which 
pr<^o£tsto a fmait otfitahco beyond it. This fniaii fpring lies 
on tllfe fide of the thick fpring neared to ^he balance-wheel. 

The adjading fcrew, uf, takes into a fmall brafs-cock, «p, 

<***^«^b js fcrewed fad (o the plate PQRS by a ftrong fcrcw ai 
p. Upon the fpjping EF tkcre is fixed a fcint-cyiindrical pin, 

Which damis lip perpendicular upon it, and of a futhcicnt 
length fo fill between the teeth of the baiai'Ae-wheel ABCO. 

This pin is called the locking-pallct, and is placed on the 
oppodie fide of the Q^ring reprefented to* view. Through 
the center of the cylindrical pallet *MSK, a ftrong ftecl axis 
pafies called the verge; the pallet is made fad to this axis» 
which alfo palles through the center of the balance, and U 
made fad to it; it has two fine pivots at its extremities, upon 
Which it turns very freely, between (wo firm fupporting pieces 
ot‘ brafs ferewed firmly, and made as permanent as podible, 
by deady pins to the principal plate PQRS; one of thefe 
pieces is reprefented in (he figure bywyL; the part w is 
raifed above the part y L by a bend or joint at v ; the part y L 
being reprefented as fixed firm to the plate by the ftrong ferevr 
at y. This piece is called the potcnce, and is exaflly fimilar 
to the other fupporting piece, which is called the cock, that 
,'s fimilady fixed to the oppofile fide of the plate and hid from 
the/ifight in the figure. A little above the cylindrical pallet 
...StlSK (as it appears in the figure) is fixed a fmalt cylindrical * 
piece pf fteet in, having a fmall part proje<5ling out at i, 
through which the verge alfo paifes; this U called the lifting 
it fixes upon the verge like a collar, and is made fall 
b^^^auivKlfti fo as to be fet in any pofition with refpefl to the 
lai^^Ue^ MSK. The balance lyiiig below the plate PQRS^ 
only the part UV is reprefented to view’; the continuation of* 
tl^B pofition* of the circumference, however, is reprefented 
by the dotted lines ULHV, The end EG of the long fpring ■ 

£F being made very flender, if a fmall fuice be applied at tfie 
opoinln to prefs that end out from the wheel ABCD, it eafily 
yields in Uiat direction, turning as it were upon a center at G; 
it is allif iSi^de to Hide in.a gru(»vc made in this ftud in fuch a 
• 4 (ianner that the end o may be placed at any required diftance 
—Supplement. Gg • from 
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I^fcription of 
tho Efcapement 
of Mr, Earn- 
ffiaw's time 
piece. 


from the center of the verge. Having 'described 
parts as tltey appear in the hgare, we next come to 
flexion or filuatinn with refpe^ to each other. Let 
fpring ICF be fuppofed to.be foplaced that the end of (he 
fpring yi may proje^ g little way over tlt^ point of the lifting 
pallet in, but not (p olbfe but that the point of the pallet majr 
pafs by the hoOked end of the fpring'^EF without touching it $ 
the head of the adjutling fcrew m is alfo fnppofed to bear ge«tUy, 
on the inner tide of the faid fpring EF, br that neared to the 
wheel, and nt (he fame time the locking pallet is fo placed 
that one of the (feth D; of the balance-wheel, may jud tidte 
hold of it. 'J'liis pallet is not vifible in its proper place ia the 
dgure, being coveted from light by (he ferew m, and partof tlie 
fpring £F; its polition is therefore reprefenled by the dot k, on 
the oppofite tide of the wheeb having the tooth A jud bearing 
up againd it. From the above defcripiion of the feveral parts ot 
the efcapement, and their connexion with each other, it will 
be eaf^ to fee tlie mode of its a€lion, which is as follows. 

A Ibrce being fuppofed to be applied to the balance-wheel, 
fo aS to caufe it to move round in the dire^on of (heleUers 
A BCD, one of (he teeth, as D, will come up againd the liking 
pallet (as reprefented at A, and the locking pallet by A),* • The 
wheel is then faid to be locked, being prevented from moving 
forward by this pin. Let the balance be now Ibppofed (a 
red in its quiefceot polition, and it w ill have the dtuation re¬ 
prefented in the ligure; the lifting point ii of. the^iailet 
will be jud clear of the projedling end of the deader fp^ng, 
(he face Id of the targe pallet M$K will fall a little below ihi^ 
point of (he tooth B, and the balance having its fptral pr helical 
fpring applied to it (which is here fuppofed on the other dde of 
the plate FQRS, and of conrle not vifible in the dgure) rpms^n? 
perfedly at red in this polition. Now^as (be balance ULHV, 
and the two pallets MSK and in, are dxed fad toilbe 
rt is plain they mud' ail move together; let therefore^the 
balance be carried a little way lou^ in (he direction ef tihe 
letters VULH; by this motion the end s'of (he lifting pallet Va 
will be brought to prefs up againd (lie projecting etid of the 
flender fpring, and as this (pring is fixed on the fide cf thC' 
fpring £F, neared to (he balance^whed, (he point s widprefii 
the two fprings together out from the balance^wheel;^ ^then, as 
only the point of the tooth D (fee its pofition ati:) touches, 

lodging 
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pailet, when 4he ipring £F was at reft again the head De&ription of 
ota^ fcrew m, it will, by the (pring being prefled out from 
the^ith, iiaic flipped off (for the locking pallet which was aaw*& tine 
I4i6re (uppoied at k, will now be at a« clear ol the tooth A of P*«^« 
the balaiico-wheaif; the wlieel being nOw at liberty will move 
totfhd by the lorce fufipofed to be append to it; but a« the 
{mint i of the lifting ptfllet moves on and preflus out the fpring, 
point I of the large pallet approaches towards the point of 
the tooth Ji of the balanc^.whee), fo that when the (prmg EF 
is fuflicienliy peflied out to unlock the wheel, the point I of the 
large pallet wtl} be got to d, and tn thhpofltion tlie point ol 
the tooth n o( the balance-wheel will fill upon it (iec Fa*. 2,) 
where the tooth fi is represented in contact with tlie pallet at 
/; at the fame time the point of the tooth D has jull dropt oil 
iiom the lucking pallet m; the force of the wheel being by thiy 
meana applied to the top of the pallet M, gives an increalea 
momeolum to the balance, and aflifts it in its motion in tho 
fame diretlion, and by the continued motion of the large pallet 
in the dire^ion MSK the point of the tooth B, whitdi keeps 
ptefling and urging it forward, moves up tovvards the bottom, 
of the lace of the pallet towards h, until the plain flat furiaces 
of the tooth and pallet come into contaA {fee fig S); by this 
time the end 0 of the flender fpring has dropt ofl' from the point 
s' of the lifting pallet, and (he (wo fpritigs have returned again 
into their quiefeent pofltion, the fpriug £F gently bearing 
agamia itead of the adjufling Icrew m, and the locking 
pallet in a pofliion to receive the next tooth C ol'the balance- 
‘ wheel; (iec the poiition ol the point ol the lifling pallet at i| 
fig. S, alto (he locking pallet at at, and the approaching tooth 
at C-) When the two furtaces ot the tooth ami pallet are thus 
Jm QontaS, thegreatefl toire ol the wheel is exerted Upon the 
pallet, and of coorfe upon the balani’e ntoving with it. The 
loath fbll prefling againfl (he face ol the pa'Iei. and the pallet 
moving in the dire^iop MSK, it at 'afl drops off, (fee Hg 4%^ 

/Vbere m reprefents thje pofltion oi the locking pallet, C the 
pofltion of the tooth ol the wheel jufl betore it drops upon it* 
and 1 h the pofltion of the lace of the large pallet, having the 
point of the tooth B jull ready lo leave it at I,) leaving the 
balance at perfed Jiberty to move on in the fame diredton m 
WhicH it was going. }ufl as Che point of the tooth B, whieh 
Jias bean pcefling the large pallet round, is ready to leave It, 

‘ G g '* the 



424> 


TIMe KECPERS. 


Defcription of next toolh C of the wheel is almofl: fn wIlKi^ lird 

of*Mr?Earn!"* 4^) that* the inflant the toq^b B 

iliaw’s time <lrops off the wheel is again locke^^ and the action of| (hat 
piece. tooth upon (he balance is finiHied. As the balance moves wi\1i 

the grealetl freedom upon its pivots^ the forte of the tooth hai 
given it a confideral4e veibcitjr, fo that the balance Hill keeps 
moving on in the fame diieftion, after the preffure of the tooth 
is remover! b)- flipping off from the pallet^ until the force of tHh 
pendulum fpring (v\hich is not reprefented in the flgure) being 
continually increafed by being wound opj. overcomes (he 
momentum of (he balance, which, for an inllant of timej, b 
(hen flationary, but immediately returns by the a£lion of the 
pendulum fpring, which exerts a confiderable force epon it 
in unwinding itfelf. As the balance returns, the point i oi 
*he lifting pallet m pafles by the ends of the two fprings EF 
and Yfff and, in palhng by, puflies (he proje£!ing end, o, of 
the flender fpring in towards the balance-wheel,.until it has 
paffed it; which, as foonas it has done, the projefting end rs 
again returns and applies itfelf dole fo (he hooked end of the 
fpring EF, as before. Thp fpring yo is made fo flender, tltat 
it gives but little reliflance to (he balance, during the time tbe 
points of (he lifting pallet is palling it, and ofeourfe caules but 
little (if any] decreafe in its momentum. During the time the 
point 2 of (he lifting pallet is palling the fmall fpring yo, the long 
fpring EF remains fleadtly bearing againfl the head of the 
attjufling ferew' ?n, as the hooked end at o juft lets thecend oi 
(he lifting pallet pafs by without touching of it. As the fpring 
itas now been continually a^ing upon (he balance, from the 
extremity of its .vibration in the diredion MSK, it has given it 
the greateft velocity, when (he point i of the lifting pallet is 
palling (he end o of the /lender fpring; for at (his tnftantdthe 
fpring which was wound up by the contjary direction of the 
balance, is now unwound again, or in the fame ftate as it was 
in its quiefeent pofition at firft, and of courfe has no effe^ 
upon the balance at all in either diredion; but the balance 
having now ell the velocity it could acquire from (he unwinding 
of the fpring, goes on in the dir^ion UVHl-., until the force 
of this fpring again flops it and brings it back again, moving 
in the fame direction as at firft, with a confiderable velocity. 
By this return of the balance, the point i of the lifting pallet 
comes up again to the projecting end o of the flender fpringn 

pafhf^s 
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Jellies back the long.fpritig EF, and unlocks the wheels 

ler tooth (aniugatopfoa the face of the pallet hi gives frelli 
ly to the balance; and thus the action is carried on at 



The Efcapeme^fdould be made in the following manner: Inftrudioas for 
Tl\p pivots of the balapce axis (hooW be the fiae of the g 

pivots of a good common Hzcd pocket \ya1cht and of the (hape 
of Fig, 5. Pi. Xni. which will gfi^lly add to their ftrength. the 
’"’extreme end, or aiSting part only h^ing llraight; the jewel 
hole ihould be as Aiallow as polhble* fo as not to endanger 
catting the pivot, and the part of action of^he hole made quite 
back with only a very (hallow chamfer behind to retain the oil; ^ 
deep holes are very bad, for when the oil becomes glutinous, ^ 
it will make the pivots (lick fo as to prevent the balance from 
its ufuat vibration. The pallet (hould be half the diameter ol^ 
the wheel, or a little larger, for if (mailer, the wheel will their 
have too much action on it, which will increafe fridlion mod. 
condderabiy, and likewife caufe the balance to fwingfo mncti 
far(her to clear the wheel; confequently a check in the motion 
pf the balance may (lop the watch, The face of the pallet 
(bould run in a line of equal diftunce between the centre of the 
pallet nnd its extremity, and not in a right line to its centre, 
that is ah increafe of (Vision, and a lofs of that power which 
is obtained by the wheel a£ling on the extremity of the pallet: 
this is cleaity proved by time, by the hole worn by the points 
pfteeth in all pallets that run in a line to the centre. Thefcape 
wheel leeth ihould form the fame direction as thtf face of the 
pallet, under cut for the faid purpofe of avoiding fridlion, ancU 
maintaining the power, and for fafe locking. The points of 
the wheel teeth mud not be rounded off. but left as (harp as 
podible. The pivot.s of the fcape wheel are to be a very little 
*4arghr than the balance pivots. , 

The wheel is,lockt:d by a fpring tndead of a detent with Detent with a 
pivots, as the Frencjh have made them, for ihofe pivots mufla^****"* j**^"*' 
Imve oil, and wj^en the*oil thickens then the fpring,of the pivot ^ 

, ^etents is (o affefled by*it as to prevent the detent from falling^ . 

tato the wheel quick enough, the confoquence of this is if- 
^regular time and (loppage of the watch, and if ever fuch a 
watch went well for twelve months, chance mud have had by 
£u the^modJband in it. 

When the fpring is planted on the (ide of*the wheel, as in How to place 
'^<^y^fcapeinents, the part oa which the wheel reds Oj^ould be *^^**2^ * 

alilUe^ * 
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a IHtW Abort of a right Engle, fo that the -frhe^^ t»av have « 
ffindeftcy to draw (he fpring into flofjped the other 

way, beyond a right angle it will have a ^endeney to 
the fpiing out j in that cafe tite wheel writ have liberty tOTui^: 
the wheel ftiould take no more hold ottV'e (pring than juft 
fuffickmt (o flop it, ftyr if more, fri^ion will be increa^d. 
Tbefmall return fpring ihooldfre as tbia as po^ble at the end 
faflenud to the other fpring, but at the outer end a tiU^ 
thicker; the fpring fliould be planted down aaclofe to tire 
wheel ac to be jufl tree of it. The*dtlchar^g pallet aboQt 
one^hird, or near gne-half the lize of (he li^rge or main pal*^ 
let, the face of it in a right line to the centre, the back it 
^ a little rpunding and oflf from the centre. Great care meft 
be ufed in taking off (h|£ edges of this difeharging piece, to 
v,,make it round to prevent cutting (he fpring. iKtr'Can it be made 
too thfii fo it does not cut; (he end of it ncareft the ballance 
fhouid be a lilUd more out from the centre of the ballance axis 
than the tower part of it towards the potence, for counter- 
aifting tins natural tendency of the fpring do\%'nwards from the 
prefTiire of the (cape tvheel; and that part of (be fpring on 
which the wheel refts ftiouid be flopped a lidle down (ogive 
the wheel a tendency to force it up. to cuunieraft the natniai 
inclination the wheel has to draw it down by its prefTure 
on ir, 

ConftruAlon of The balance Is (o be made of the beft ftecli fnd Ittrned 

fhe balance with j(g centre to it$ proper fize. then put it into a cru- 
cihle with sfs much of the beft brafs as when melted will cover 
dl* The brafs melted will adhere to (he (led (iur d any other 
metal is ufed by way of folder, that watch cannot gOv well}, 
then turn it to its proper thiikncfsi and hollow it out fo as to 
lra\*e the fteei rim about the thicknefs of a repeating fpring 
to a. fmall (ized repeating watch, turn the brats to twice o^ 
near three times that thicknefs of (leel. *crofs it out with only 
c-Jne arm ftraight acrofs ibe-cenlre, and at each end of the 
arm tix Uvo ferews oppofrte to each other (hcough the rim «tf 
^the balance to regulate the watch to time, the diameter of th 
heads of Ihefe ferews about equal to the tlncknefs of the ha< 
lance, a little more or Id's is not material. The coinpeirfu- 
tion weights (hottld be mads of (he bell brafs and well ham* 
tnered, and a groove turned to let the rim of balance into it, 
and this thculd bC'CUt into fourteen equal parts by a wheel en% 
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gioe, then you will Jmve foven pair of pieces of equal few 
I Iwopfi^llwsfe pieces being &r«wed on tb«.fi».ol 
ibeHlaiance at eqoa! dtdancev will pr^uce an equilibrninir • 
bgiance iu llie I'uU fenfcof tUe word« equal in all its parts^ 

In making balancei^reat care ftiould be taken that they get 
iioJl>Iuires or benmngsp for if they get a bruife on one Ade fo 
as to indent the iiietaJ« iltat part will beliefs alledled by beat 
apd cold than the other parts wbiqli have nut received the 
fame violence to olofo its pores., , ^ 

• Toadjud tho baiaocem beat and cold—pul the watch into AUjuftment to^ 

about 85 or 90 degrees of lieat, by the common therroomeier, temperatur'es ,* 

mark down exadlly how much it gains or lofes in 12 hours, 

then put it into as fevere cold as you can gel for 12 hours, and 

it it gains oiie<minule mure in 12 hours in cold than in heat, 

move the compenfation weights farther from the arm of the 

balance about ^ of inch, and if it gains one minute more jn 

12 hours in beat than in cold move the weights I- of iiicb 

nearer to the arm of the Intlaoce, and fo on in the Uke pro* 

portion, trying it again and again'(ill,yptt tind the wt|ioh go the 

fame in whatever change of heat or cold you put it, 

■'-‘Much difficulty has folleii to the lot of waichmaberi in the —*" 
^irdeRvour to make timekeepers go nearly the fame in tbo dif- ‘ 

feireni pofftbns. I have had my foarc of this, but it is now 
overs by far the greuteff part of this difficulty arifes from the 
balance ffiring not being properly made. Bui if the fpring is Rule. If th« 
made, asi {ball delcribe hereafter, you have only to ®nke 
the balance of equal weight and it will go within a few fe> nearly alike in 
roods<per day in all pofilions alike, and if it vibraibsa mt mo re cor^aTtby ad* 
than one circle and a by applying a finall matter of weight ding weight to 
to that part of the balance which is downward when in the * 1 “ 
polition that it lofes mun, will correct ti witn great accuracy; pnfition if the 
bul if it viiMates more than one circle and a then it wil|f»™« vibredon 

require the weight 4 o be above iniiead of below j and after if more degrees 
•the watch has been going a fow months and its vlbrut^n then add to the 
<101011600 to one^ circte, then it will go worfe and worfe by 
reafon of the weight being inibe. wrong place-; therefore, to rstc vibrstioo ig 
avoid this evil, it is abrolutely fieceffary to coniine the vibra* 
lions to one | circle, which will produce the moft fleady per* 
formance. It is common for watchmakers to adore a time* 
keef^r when.tliey foe it vibrate a circle and a half, or more, 

^and foiuii-an opinion *of its excellence firaqi this opiy; bul l 

know 
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know from expertenpo would be the cooCtiqu^ce* end 
beve been condeinned» becaufe,. whOH^ | bavo feen ffach| 
welches 1 faid I faw enoMgli to defied thel tl weuld nol feve. 
very accurate perruripance, * ' f 

Concrrning the balance I'pring. To fiodoet the invibUitaproperties of this 
baUnte faring, -ippgreflj fim,pie part of jhe tnachine* has given much mere; 

trouble than ail the^, I defpairedl o& bringing timekeepers 
to the date 1 have and unlefs thoCe bidden propertiee 
are known to timekeeper makers, however, well, they majf 
execute, all other parts they tyill 6nd* their fDollcfangpineelE* 
peciulions frudraled. 1 have ft^en watchmakers boad of IhcwC 
iimekeepers going well fpr a month or HwO» and from the 
knowledge | had of the effects produced by' the balance 
fpring, i have told (hem that a month or two more would de« 
droy their hopes. The cylindrical Ipring beirtg in all its 
V^rns of equal diAance from the centre, in courfe every turn 
will bo. of qqual Arength, and called ifochronal, and be* 
lieved that aU vibrations whether long or Aiort would be per¬ 
formed in the fame time ; but (hisi.s not true, for if a man is 

I * 

to go four miles in the fame, time as be has gone one mile, bo 
cannot do it with the fame power; no, in* mud have impel* 
ling, force to r^uicken his motion, or he will be four tim^s ^ 

It is nia4e t4* long in doing it. Therefore indead of the fpring being equal 
pering. parts, it mud be made to iporeafe in thicknefs to .Ihc 

outer end, in fucb proportion as will caufe the balance when 
fhrown to a greater ditlance to return fo much the quicker to 
make them^qual; by Jong peifeverance 1 found how to 
niake fprings, apd tlien 1 thought I had got ail 1 wiOied 
for* But cruel difappointment nearly broke my heart, for if 
found 1 had yet another diAiculty to break down, as my 
watches with fuch perfect fprin^s were conttnuaily lodng on 
their,,rates, \Vhat farther to do I knew not, and I own ! ' 
was nearly if nut quite mad. But obdintAe in tlte caufe tmd 
rofplving.not to give it pp but with life, perfeverance came ‘ 
once more to my aid—and with dill more unremitting dudy,* 
which nearly dnifhed me, before J apph'ied the folloiving re- 
.pledy for the before mentioned-evil, i found, in (he couffe of 
^f Vgssrefub t^foning on bodies, tlmt watchTprings relax and (ire like (lie 
J.l to s rel«a- Irarne, when kept condantly tb motion, and tlii&may 

^ fcgain proved by tlie tollowtng experiment: let a wdten tbaf has 
been going a few go duw'n, let it be down for a week 
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0)r two, tur mtatt it going, i4 be a goodi^nw^ 

keener fo as not t^ be affefted by ttte weather 4t<wUf go’fiMnem 
j^jNfwds per cky iafter than it did whtoi it was let down', biMi 
jk will again lofe its^uicknefs in a gradual manner gaining ltd# 
at4d lefs till it to its former rale. Tberelbre finding 

that ifocbronal fprings would not do—'and likewife having 
made fprings of ilich 41inpe as would render long and fiiort vi- 
brations ecjuaf in time-^confiantly lofe 4he longer the watch 
went, I (ben made them of fuch ibape as to gain in the fliort 
pibrationt about five or fix fecwnds per day more than the 
fpng ones, thi$ q^iily could only be jipund by long expe¬ 
rience, and the Way I proved this was to try the rate of the ThSi gradual elw 
lyatch <yith the balance vibrating about of circle, then tried 
its rate vibrating one circle and a and if the (hort yibra- which may be 

tjons go flower than the long ones that watch vyiH ^Wng'grMier^ 

rate, and if they are equal, it will likewife lofe, but that A>eea to the 
from relaxation, and if it gains in the vibrs^oiw mpre 
than five or fix feconds in twentjf-four houri i|t »b'ffie 
long run gain on its rate, but if |)0( more thap tlud quantity, 
fpkd the timekeeper is perfect in heat and cold and every sgher 
|cart> fhe above properties w>ll render it defervipg bf the 
a perfect timekeeper) and this is a principal caufe of 
my timekeepers excelling all others, and this the principal 
caufe of fome of my timekeepers going better than others, 
though made ^ me, the fprings of them being made tp ac- 
cord^ore exj^ly to the above proportions s and this is thq 
caufe which has enabled me iq foretel what nsv timekeqperf 
would do, w'bich Dr. Maskelyne, Mf. Crosley^SndLjgi^s 
tefiify. The above elTe^ is produced as follows. 1 find 
thd common relaxation of balance fprings to be a^ut five or 
i^x fec,onds per day pn their rates in the coqrfe of a year, there, 
fixe if the ibort vibrations are,made by the (bajm of Ihe 
i^ing to go aboutIthat quantity fofier than the loi^ nbes, l^d 


ai the rprihg relaxe^in going by time fo the watch nccu^u. 
lates in d>rt and thickening of the oil which Shortens the vi¬ 
brations, the ihort obes then quicker, cdmpmifates for 

the evil of relaxation bf the {ndatice ipring. From this tl* it 
^lain, that the caafes'of errw in limekeepsirs are not unde, 
fined ^nd vague in their nature, which lias been foppofed; 
fpr«whetf it is certain that all caufos of error may be over 
^qmi^nfal^d wc caimot defpalr of findti^ the medium, ami 
* ’ *’■ which 
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whteh, may be eaftly "fiftaycd by exaimiNiiii|; |l)lt:goiug of my- 
timelceftpws. It wiU ibere appear that vTbat won, ihey.are 
fat^e6l tOf arife ffom raufes certain and natural^ and in <?rarr<r 
may be corrected by art*. ^ \ 


Jfct,. 


On the compo- 
Aenc p.titi of 
th« 4iinot'pheiia. 


IK. 

£jperimetttat Enquirjf ike Pryapotilem of ike JkpertU or 
EkftkFluids,conjiinitin^the Atmo/phe*'C. ^yjpnw DA];'j;oK«;if.% 

In a former paper v^ich J fubtnilted to this fociety, ** on tW 
confiitotion of mixed gates/’ { adopted foch proportions of 
the iimple elaftjc fluids to confliltite the atmorphere as were 
then current, not intending to warrant the accuracy of them 
a}!, as dated in the faid paper; tpy principal objed in that 
ettby waSr to pmpl out the mamier in which mixed eiajflic fluids 
exid altd'to inflfl upon what 1 think a very important 

and poUtioo in the doctrine of i'uch fluids:— 

namely, that the etaflic or repulflve power of each particle 
IS confined to tliofe of its own kind; and conrequeiitly tt^ 
force of fuch fluid, retained in a given vellel, or gravitaltbg^, 
if the fame if) a feparate as in a mixed (late, depending'.upon 
its proper denlity and temperature. This principle aift^cordS' 
witb ail .experience, and 1 have no doubt will foon bg per¬ 
ceived and acknowledged by chemifls and i^filofophers in 
genemi; and its application will elucidate a variety of Ia£i.S;, 
W'liieh are otls^rwife involved in qbfcurily. 

of the prefent eflay are, 

l.To determine the weight of each fifnple afroofphere, 
mine the weight abflrafledly; or, in other words, w hat part of the weight o 
nu»fphi-Tct*** whole compound atmofphere is due to axnte; wlwil 

oxygen. See. $£C. 

■—md the re. 2, To tteiermine the relative weights of The di0«rrent gafea 

lative weighn of m ogiven volume of atmorphcrtc air, fueb^ it is at the earth’s 
of ihi' gales St f f ’ * 

the furfaee of 'OffaCC. 

die cjrth * 

* To this communication Mr. Earnibavr has anurxed two plates 

wiA, delcriptions, (hewing the parti of hit time-piece j ali which, . 
except thote of the Efcapenient (whidb we h^ve given) .'iresp^^ 
of the fame variations as thofe of any otbfr good movemenlJ^^;He 
aflerts that the beft train for time keepi^is. |4»000 ; that the;|^j|S 
wheel for pocket oneiffhould have and for box 

+ Manche^r Mem. Vol. Xa 


Oi>ii.'cis of this 
(triy. 

1. To Jeter- 


teeth. 
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To inveftigate pro|M}rtions of tb^ grfes to each otl^* 
foch »»■ they ought JLcl bo ftntnd at dilOwreat ble^etioo* abo?f ,th® tiom, 
partlrs'furfape, 

. To thoir who confider the atmofphcre as a chemical com- 

{mandf theffe are bat oae} others, who adopt my 

hypothefis, will (^e they are eOenitlatly dtllin£t. With refpie& 

to^Tfirii; It U obvious, that, on my hypolhefis, 

gnd elaftic force of ewh gas at the earth's furface, are the 

etfeds of the weight of the atmofpbere of that gas folely. the whole ^ight| 

/ iiiferent almoTpheres ftot gravitating one upon another, 

Whence the firft <^jea wilt be obtained by afcertaining what Jwinf and thmc 
ftiare of eladic force is due to each gas fc a given volume oi ^ 
the compound atinorphere; or, which amounts to the fame • 
thing, by /in<}ing how much the given volume is diminitbed • 
under a conftanl preffure, by the abftraftion of each of its In¬ 
gredients fingly. Thus, if it Ihould appear that by extra^i^ Take away ont 
the oxygenous gas from any maft of atlliofpheric air, tne * 1 ^^**!°^®*^* 
whole was diminia»ed | in bulk, ftill being fubj«a to a preffure Vatui&B repre- 
of 30 inches of merciuy; then it ought to be inferred ih^ 
fteygunoos atmofphere preffes Ifie earth with a force of fix of atmoi. 

■ inches of mercury, ^c. phere. 

In order to afeertain the fecond point, it will be further The weight* oC 
neceffafy to obtain the fpecific gravity of each gas; that is, g*'2ii*vo|'u«ne 
the relative weights of a given volume of each in a pure (fate, from fp. 
(ubjea lo the fame preffure and temperature. For the weight 8«vjty. 
of each gas in any given portion of atmofpheric air, muft be 
in the compound ratio ut its force and fpecific gravity. 

With refpea to tlie third objea, it may be dbferv e d, that The proportlanr 
|hofe gafes which are fpedfically the hcavieft heijb w Tre ol»- 

in denlity the cjuickefl in afeending. II the earth s atmofphere tiined from the 
had been a homogeneous elaftic fluid of the lame weight it i.s, 

|}Iit ten times the ipccific gravity, it might eafily be de- ij„,e nunner « 
monftrated that nofenfible portion of it could have arifen log^mpuucjoa 
the fumroits of the higheft mountains. On the other hand, an atmeipbcK, 
atmbfphere of hydAigenous gas of the fame weight, wdhtd 
fupport a column ol .mercury nearly IJd inches on Ihe fummit 

of Mount 3lanc* * 

. The feveral gafes conftanlly fpund in every portion ^f at- 
mofpheric air, and in fitch quynUties as are capable of being 
app/eciated, ar.e azotic, oxygenous, aquCous vapour, and 
oirbonic acid. It i/probable that bydrogpnous gas alfo is con- 

^ ^nti^ 
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Hatilly prefent; but in fo fmall proportion vs not (o be de« 
(e€led by any tetl we are acquainted wilhi it muft therefore 
be confounded in the large mafs ot azotic gas, { 


]. On the XLetqJu qf the Oxygenota and A otic Atmoj^em. ^ 
Pioccflis foi Various procelles bavel^n ofed to deterihine the quanbly 

dc-rtimihing the - 

bxigen in the ®f oxygenous gas* * ^ ^ 

atm .fplwre. j. xhe mixture of nitrous gas and air over water. , 

s^with niticw* KKpofing the air to liquid fulphuret of polafh or Umoi« 
2 . with{ulphur> with or without agitation. * 

V. Ticpiofion Exploding hydrogen gas and air by ele^ricity. 

with hidr grn. 4, Expoftng the afr to a foiution of green fulpbat or moriat 
grefn fu^pli\rof *” wolefi ftrongly impregnated wUh nitrpus gas. 

f,on. » St Burning photphorus in the air. 

5 Biirning J,, 2 ^|| ctfes the OX} gen enters into combination and 
iuTpniduce the (pfc* its elafticity j and if the feverai proct-tTes be conducted 
(4inc t Tu i. l^ifutly, the refiHts ate precifely the tame troin ail. In aU 
parts of the earth and at every feafon of the year, the bulk 
of any given quantity of atmorphenc air ipiKars to b< rtduicd 
nearly 21 per cent, by abiBractuig ns ox>^nn, Tnis tadt^ 
indeed, has not been generally admiitiil till laid} ; tome 
^ chemifls having found, gs they apprehended, a great cltdercnce 

in the quantity of oxygen in ihe air at diflbrent limes and 
-e okigfn ao4 places; on fome occahans 20 ptr cent, and on others 30* and 
more of oxygen are laid to have been found. This J have no 
doubt was owing to their not undtrOanding the nature of the 
operation and ^Of the ctre tun fiances inHutncing it. Indeed it 
U dtfikqU l^fce, on any hypotheiU* how a difproportion of 
thrGutt^o elements fhould ever fubfill in the atmolpiicrc, 

As the hrtl ot the procefTes abovi >uuntionul has been much 
Mith nittsus gaa difcrediled by late authors, and as il appears from my ex- 
A**’ perrenpe to be not only the moft elegant and expeditious of all 
the methods hitherto ufed* but alto as corral as any of them, 
when properly condu£led, 1 IhaU, on this occafion* anunadvert 


1 Ilf firlV proceC* 
Mjth 
t*>o 

i» here pvrttft 

(d. 


Upfin It. 


I 


Inft nrtiooi fcr 
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I 

Pur^ trout 
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1. Nitrous gas may he obtained pare by nitric acid diluted 
with an equal bulk of water poured upon copper or mercury; 
little or no ariifictai heat fhould bp applied. The lafl product 
ot gas tins vNa\ obtained, does poji contain any fenfibte portion 
ot a/ioiic gas : at lead it may eadly be got wi(>h lefs ilian Iwg 
or three pet 4.ent. of ,that gas: Il is probably nearly free from 
lytroaa oxide alfu, when thus obtained. 
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S* If 100 itt€»fttreE of common w j» pot to S6 pitfeMixttlje zoo ait 
nitrons gas in a tub«*:l-lOih of an iiich iEido and 5 inches Wg» 
after a few minutes the whole will be reduced to 79 or BO 
ifteafores, and exbMi no figns of wtbef oaj^genous or nitrous 8o asbte<: 
gas. ^ 

too roeafures of common air be admitted to 72 of Mixture zoo air 

mtrous gas in a wide wffel over water, filch as to form a thin ^ 

nfatum of air, and an immediate momentary agitation be ufed, with agitation. 

there will, as befciae, be fottnd 79 or 80 meafures of pure Jtcfigue a* h>- 

fore oo axot&w 

aaotlG gas for a refiduum. 

4. If, in the laft experiment, than 7i meafures of nitrous Intcrmcdliate 
gas be ufed, there will be a reilduuro containing o»>’g®*io“* dilwr 

gas; if more, then fume refidoary nitrous gas will be found, n. gas^r oxigen 

Tbcfc fa3s clearly point out the theory of the procefs: the Thcory^orth^ 
elements of oxygen may combine with a certnin portion c^pmeers. 
nitrous gas, or with twice that portion, but with.iio intw- 
mediate quantity. In the former cafe nitric acid is the xefult; ’iiTthe 

in the latter riitrous acid ; but as both thefe may be formed,atl»w«r nitrous, 
the fame time, one part of the oxygen going to one of'ftitrous 
. gas, and another to tzL'o, the quantity of nitrous gas ahforbed 
(liquid be variable; from S6 to 12 per cent, for common air. 

This is the principal raufe of that diversity wbich bas fo much 
appeared in the refuUs of cliemills on this fubje^l. In fafl, all 
the gradation in quantify of nitrous gas from 36 to 72 may 
a^uall]^ be obferved with atmofpheric air ef the fame purity; 
the wider the tube or veflel the mixture is made in, the quicker 
the combination is effefled, and the more expofgthJo water, 
the greater is the quantity of nitrom acid and the lefs ofWWc 
that is formed. 

To ufe nitrous gas for (he purpofe of eudiometry therefore, Pradicai tcildc. 
we mull attempt to form nitric mid or nitrous wholly, and Operate fo «»t« 
Without a mixture of the other. Of thefe the lormcr appears g,,. 
frem my experiments to be moft eafily and moil accurately 
effected. In order tmhis a narrow tube is necelTary; one (Iftt 
'is juft enough (n let air pafs water without requiring the 
tube to be agitated, is bel^. Let little more nitrous gai than 
is fufficient to form nitric acid be admitted to the oxygenous 
gas; let no agitation be ufed; and as foon as the diminution 
appears to be over for a roomeni*let the reliduary gas be trans¬ 
ferred to another^ubef and it will remain without any further 
diminution of confcqucnce. Then ^ of tlte lofs will be due 
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Mftiiod with 
fulpliuret. 


’i-'nkj’i methodi 
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bitygeti. The iran^ferring is necefiary lo pres^ent the nitric 
*cid formed and combined with the water, from abicfbing 
the remainder of (iie nitfous gas to form nitrous a<4d, 

Sulphuret of lime is a good left of tho'fpfopurtioft of oxvg^.n 
in a given mixture, provided the liquid be nU more than 20 or 
30 per cent, for the gaa (atmoiperic; air); if the liquid C^c^cd 
this, there i^ a portion ot a joiic gas imbibed fomewhal ance^« 
tain in quantity. 

Volta’s eudiometer is very accurate as^^vell As elegant and 
expeditious: according lo M-mge, J00 oxygen require 19d 
meafures of hydrogcm; iccdrdii.g to Davy 192; but from-Ihe 
moft attentive oLfervalioiis of my own, 185 are fufficient. In 
atthofplieric air I always find dO per cent, diminillion when 
fired with an eveefs of hytlrogon; that is, 100 common ait 


with 60 hydrogen, become 100 after the cxplofion, and no 
mygen is found in the reftcluwin ; here 21 oxygen take 39 hy- 


drogfeni 


Q, Of the JVeJ^ht ff the JtjUr'oits I apour ,lttnoJphet'e. 

To find the I havc, in a former efiay, (Mancheftet Mom. vol. 5. p. 2, 
ruR^vapoui-^in*" given a table of the force of v.'q>our in vacuo fbi*' 

the ataiofpbcKi ©very degree ol temperature, determined by experiment; 

fend in the fequel of the efiay, have ftiewn that the force of 
Vapour in the atmofphere is the very fame as in vacuo, when 
they are both at their elinofi for any given tfemptralure. To 
find the force of aqueous vapour in the atmofphere, there¬ 
fore, w" have nothing more lo do than to find that degree ol 
cota at which it begins to be condcitfed, and oppofile to it in 
the table aboverneuttoned, will be found the force tif vapour. 
From ihfc various fads mentioned in the efijy it is obvious, that 
vapour conlrads no chemical union with any of the gafes iii 
the atmofphere; this fad has fince been tinl'orccil in the An^ 
bates de Chimie, vo). xlii. by Clement and Delorme. 

M. De Sauffure found by an excellenf expvriinenf, that dry- 
air of 64'^ will admit fo much vapour as lo incrcafc its elafti- 
^ity, -j*?' This I has'C repealed nearly in his manner, and 
found a fimilar refult. But the table he has given us pf 
aqueous vapour at other temperatures is very far wrong, efpe». 
cially at temperatures dlftant from 6’4®, 'I^e nuipbers werd 
not the refult of dired expulmcnt, like the one above. If 
we could obtain the tett»pt;ratttres of all parts of the earth's 

fur&cc^ 
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furface, for any given iinie, a mean of them would prld^ly 
be 57® or 58^, Now if we may foppofe the force of %'apour it «i ott an 
equivalent to that of 5o®, at a medium, it will, from the 
mble, be c= to .44^^f mercury; of, neatly -ye the whole 
atmof{>hero. Tils it wil! be perceived is calculated to be the 
wCt^t of vapour in the whole atmorp|j|ere of the eartii* If 
that incumbent over dny place ai any time be required, it may 
oe Ibunil as dircdled above, 

. 1 . Qf (he Weight %f the Carinnic Acid Atmojphere, 

From lome obfervaiions of Humbold^ 1 was led (oex|>e^ Deduftionof the 
about part of the weight of the alraofphere to be 'n the 

bontc acid gas t hut 1 form found that the proportion was im* atmul^here 
..menfely over-rated. From repealed experioienfs, all nearly 
agreeing in their refults, and made at different feafons of 
year, I have tound, that it a glafs veflel filled with I02tiw 
grains of rain water be emptied in the open sdr, and^ 125 
grains or flrong lime water be poured iny and the mouth then 
flofetl; by lufficient timc^nd agitation, the whole of the ItittO 
water is jutt laturaled by the acid gas it finds in that volume 
of air. But > grains of the lime water ufed require 70 
grain meafurcs of carbonic acid gas to iaturate it: therefore, 
the I02,4tK) gjaiii meafures of common air contain 70 of fiar- 
bonic acid j or riVc whole. The W'cight of the car¬ 

bonic acid atmofphcre then is to that of the whole compound aa 
!: 1 IfsO ; but the weight of carbonic acid gas in a gf^en por-* 
tion of air at (he earth's fuiface, is nearly ^he wh^et 

bccaufe the fpecilic gravity of the gas U 11 that dfSiUQftpQr 
air. 1 liave lince found that the air in an alTembly, in which 
two hundred people had breathed for two boors, with the 
windows and doors (btti, contained litde more than I percent, 
of carbonic acid ga^s. 

Having now determined the force with which each ufmo- 
fphere prelfes on tl»y eaith's furface, or in other words,<>its 
welghtj.it remains next to enquire into their fpectfic gra-< 
tilies. 
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Thefe itiEy be fecn in the following Table* 

Atmqrpheric air -, • - 

Azotic gaz • . • • - • • 

OxygeiioOs gaz ' ' 

Carbonic aCid ga^ 

AqOcoaa Vapour^ 

Hydrogenous ga* - 

kirwan and Lavotftcr are mf aotb<Hities for thefe numbers! 
hxcept oxygenous gas and aqueous Vqpour. For the former 1 
am Indebted to Mr. 0avy^s Cheniicdi RefeUrtibes; bis tiumbef 
Is fomething greaieillhan theirs: I prefer ht becaufej being 
determined with at leaft equal attention^oaeciiracy with the 
othersy it has this further claim for credit, that 21 parts of gaS 
of this fpecific gfavityi mixed with 79 parts of azotic gas, 

r 'le a pompound of exactly the fame fpecUtc gravity as the 
ofphere, as Ihdy evidently ought to do, fetting^afide the 
unfoi^nded notiPn of their forming a cfiefiiical compound. The 
fpecific gravity of aqueous vapour I have deiermincfd myfelf 
both by analytic and fynihetic method^, alter the manner of 
De SaulTuire; that is, by abftra£litig aqueous vapour of « 
known force from a given quantity of air, and weighing the 
water obtained~ai>d admitting a given weight of wTSter to 
dry air arid cromparing the lofs with the increafed ^afticity. 
De Sauflure makes the fpecidc gravity to be ,71 of »75j but 
he ufed canflic alkali as- the abfprbenty wlilbh would extfai!! 
the carbonic acid as well as the aqueous vapour from the air. 
From the e^j^iments of Piglet and Watt, I deduce the (pc- 
cificsgsUvriy of aqueous vapour to be ,61,and ,67 refpeclively. 
Upon tl»e whole, tlierefore, it is probable lljat ,7 is very 
nearly accurate. 

We have now fulhcient data to form tables anfwering to l}^d 

« 

two ftrft objefls of our enquiry. 

♦ The fpecific gravity of hydrogen mu ft be raWnoolow; if 
loV oxygen retpiiie i85 hydrogen by meafml, according to this 89 
oxygen would requitv only 11 hydrogen tu form waterwhereas 
89 require 15. Hydrogen ought to be found about part of the 
weight of conitnou air. , 


I. Tahk 
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I. Tabic qf the Wdghte qf tite dJ^ercnt Gq/is conjiituling ^ 

AtmeJ^here. 

loch of Mttearf* 


Azotic gas - - • . 

- - 23.36 

Oxygenous • • 

• - 6.18 

Aqueous vapour - • 

• - .414 

'^Carbonic acid gas « - 

- .02 


30.00 


i I Table of the proportional Weights of the different Gases in a 


ro/Kff<c of Atfntfjpkeric Air, 

• 

taken at the SurfsKe of the 

Earth, 

per cent* 

Azotic gas • - « 

■» - . 75,55 

Oxygenous gas - 

- . 2S.S2 

Aqueous vapour 

• - 1.03* 

Carbonic acid gas - 

- . -.10 


100*00 


Ahfirfuttsnig^ 
of tho differ^ 
gaA» in the 
whole «cm»* 
l^phcte. 


Weights of the 
different gafes 
in equal bulks 
ec the earth's 
feififie* 


III* On the ProporLion of Gases at different JEkta^ons, 

M. Berihollet feeins to think that the lower ilrats of the at-Cortput^nof 
mofphere ought to contain more oxygen than the appert 
caufe of the greater fpecihe gravity of oxygenous gas, and the earth** fur- 
the flight affinity of the two gases for each other* Anttal, 
de Chimie, Tom. 3-l>. page 85.) As 1 am unable it>^n^ive different at any 
even the poffibility of two gafes being held together byliSi- acceffibieheight. 
tiity. unlefs their particles unite fo as to form one centre of re- 
pulfion out of two or more (in which cafe they become one 
gaS) 1 cannot fee why rarefa£lion fliould either decreafe or in- 
creafe.tjij^fpppofedsaffinity.^ I have little doubt, bofvever, at 
lo the fad <rT oxygenous gas obferving a dimiiiilhing ratio in 
afeending; for, the atmofpheres being independent on each 
other, their denfilies at diflferent heights m.uil be regulated by 
their fpecific gravities. Hence, if we take the azotic atmO- 

. ' * The proportion of aqueous vapour muft be linderftood to be 
variable for any one place: the otl^lm are permanent or nearly fo. 

• VbL, —^'^.vgiVLEMEMT. H h fphexe 
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fphere as a ftandard, the oxygenous and the otfhenic acid 
will obferve a decreafing ratio to it in afcendiitgi and the 
aqueous vapour an tficrealfing one. The fpecidc gravity of 
oatygenous and azotic gases being as feyeo to iix nearly, their 
diminution in denfity will be the fame at heights rectpriocally 
as their fpecihc gravities. Hence it wVdd be found, that at 
the height of Mount Blanc (nearly Ihre^nglilfa the 

ratio of oxygenous*gas to azotic in f given volume of air, 
wonld be nearly as ,20 to 80;—confequently it follows thatfat 
any ordinary heights the diderence it) the proportions will be 
fcarcely if it all perceptible *. * 


Obfgrration which indicates a J^ontancous Decompofition of 
nitrous Acid and F^rtmti m of Ammonia, By D. A,, 

S* • ■ . . V 

To Mr, NICflOLSON. 

SIR. 

rer/»rar'><;tmn I SEND you a jflatement of the folliiwjr.j^ f'.ift, in cafe if 
of nteious acid, hitherto have been obforved : it 1 i ni.s lo fltew the 

mutual decompofition of nitrous acid and atinulpheric air; 
but the expiration of the theory 1 will leave to yoq. or feme 
of your learned correfpondents. A phial of bright orange 
coloured nitrous add, fo loofcly flopped that bubbles of gas 
efcaped every five or ten minutes, having flood within a few * 
tndiea of a bottle of muriatic acid, clofely tlopped above 
a fwdgp^bnth, my attention was atlraded by obfetving a 
i9fi!t^ncrttflation of falls , upon the label paper of the bft 
mentioned phial. To determine their nature, diirulved them 
jn diflilled water; dropped a little nitric acid in, to faturate 
any uhcombincd alcalies; then with nitrate of filver, a 
pious precipitate was furiued, wifich indicates (be muriatic (b 
be the acid : when l.iatucated the acids with pure potafs. thd 

* b 


* Air brought from the fummit of Helvelyn, in Cumberland 
(1100 yards above the fea—Barosneter being 26,60) in July 1804,, 
gave no perceptible difference from the air taken in Manchefter.-^ 
Mit^Gay-LidTac determines the conflitution of air brought from an 

elevation of four miUs to be the fame as diat at the earth's fur* 
face. * . -s 

fmell 
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'* S^^tSNTlFIC vr.ws, 

• 

fmell refembicd ammonia; bat owing to the roluiicm beingfo 
estremeiy weak, was fcarce perceptible; but on a finger be¬ 
ing dipped into it, and held near a ftopper, muiftcned with 
moriatic acid, evidently produced a white cloud, which di4 
apjteared upon withdrawing the acid, and re-rippcared on its 
approach; which te<A: alone { think may be fufHcient to prove 
an yttgf pa to have been the bafe, 1 may obferve, that (he 
faltii were formed only on that part of*lhe dab!e on which 
fofne munalic acid had been fpilt; the neck of'the nitrous 
acid phial was covered with a ipoifiure, which had a con- 
hderable ammoniacal fna^l, and exhibited the fame appeor- 
anccs with the moiflencd (topper, and was therefore uncom* 
bineci ammonia, and feenis to (hew that tfie prefcnce of the 
nmrtatic acid was not nccefTary for its formation. I have en^ 
deavoured to be as concife as ponihlc, and remain 

Your conflant reader, 

April 17, ISOii. D. A. ^ 


SCI/:Xr/FIC N£!V$. 

yotc on the Po'.'ci'.iitn vf Reaumur Cummu'iicaied ly Vmu de 

Launm* . 

PECARD of I'ours, maiuifai^urcr of Rouen (lone ware, Reaumur's 

ba-i rcpcatedcd in his lurnace Reaiunur^s cNperinient of trans- 

. ‘ ‘ . in an )[nprovc4 

furming glals into poieeluin ; mentioned in the memoir of the ftatc. 
Acadegiy of Sciences, for the year I73i^), p. 370. M. Perard 
oblainedadevitrificalion ascompicMe w ithin as wiilfouU Hisex- 
peritneiii was mado upon a common glaf<i bottle from IhS Adceoiw 
Foundry. 7'lic; boitie was filled with Nevers fand, and depo« 
filed in a/.iggtr, whicli was oficrward', filled up with the fame 
fort^of fund. The fagger or cafe was placed with others, con¬ 
taining earthenware in the chimney or upper part of the fur¬ 
nace, and heated as iifual. Wlien the operation was (inithed, 
and the furnace was /uflicienliy cooled, the bottle was taken 
from its bed of fand in the (agger, and emptied o( its contents. 

The bottle had undergone no alteration of diape; but'its green 
olour and tranfparency were exchanged for milky opacity, 

ei]uaUy fpread over all parts of the bottle* In this, his firR ex- 

• 

' Journal de Phifiqur, Vol. LXI. p. 401. 

periment. 
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SCIENTIFIC NKWf* ^ 

perimei.!, M. Pecard ha. obtained a much more cqaalHet-ifiP- 

Lion than that pme«.a by Keaomm 

memoit, that he think, f not impoffible. that thi. po^t 

eqi^Hty between’ the internal andeaternal P»rt».»|^y '■*.«>'>- 

“*& fabftance i. i«h haitSot thm. gH.i it * 

fpark with fleeli «<d frtno.lhd adewtagei .t 

forth in many tefpoa. dfofereje. to^ be tonie «" »bje^ »- 

”a d!<!^oia>«a^S»«i®* lb” ®®P‘ b“ 

whofe na,^ will be ever .dmrr to foe fcience., and to ^ 
who cehlvwe thenv M- Pdrcet, ha. already made fever^ 
periment. o« "thisfoilereninR fobjea, wbieh form part of w 
wort not yet eompleled. He ha. made mrdleraof this ^ 
fiance, eaceeding the hardner.of hint: alfo capfiile. Mdotto, 
article, which ea&ly fopport the fire, and are net fobjea to 
tl« power of rcr^ents, foeh a. folpher,c acid, dem T>e 
Ltl« coft of the roaierials whereof ihele veflels, &c. 
febricatedp 1a**ce e hope that ihe labour, ot Reaumor flii this 
fubjea wib be rerarafid, end carried on m a v^ d> lhal wiU be 
of tttiUiy in difl^onl arts. 


' Anatomical Work, 

an eidonfive ivork on the anatotn^ of the organs of boaoiing 
in animaU. generally, together with the phyfiok^y of thoi* 
feveral parts, and a iVnes of accouftic phenomena minded 10 
elucidate the fubjea. is in forwardnefs for publiOiiaon Hus 
Anthony Carlifle, F. R. S. F. L, S. and furgeon to 
Ibo Weftminfter Hofpital. 
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A. B. C. on the knowledge poB*eBcd by 
the Hindoos of Saljrn'i ring, 418. 
Aberiieen Liti-raiy Suciety, jfij) 20S 
Abrafion, doftrine of, abfurdly applr. d, 3 jo 
Abforptiun of gafe.s hy water. See, ztji 
Academy of Sciences at Turin, memoirs 
of, 369 

Accum, Mr. 40, 2.23 
Accum’b Clicnfiltry, quotation fiom, 236 
Acetio acid, memoir c.n, 42 
Achjrd, M. hi^. metboJ of uhtaining f«- 
gji fium bc'ctb too ixp'.nlive, aby 
Aaoultjcs, letter from a Correlpondcnt 
on, 51 

A* F.’s defeription of a new ftatical lamp, 
166.—See a’f > 277 
Air and (learn, 2S3 

Air, foul, o^oil ciflerns, fatal cffcA of, i 

I 

238.—Analyzed, 239 j 

A. L.«an tlie Scotch (intciics, |68.— ^ 

Anfwcred, 200. | 

Altolol will hold l«fi fulphur in folutiun 
than ether, 68, 70 

Almanack printed at Conilantinnple, 274 
America, map ot, done in relief, j 88 
al^icus on the fuppofed walle of crab'ffh 
in Scotland, 

A/talylis of (lone*, by means of borax, S6 
Anatomical cabinet at Be^-in, 91 
Anecdote,^a medical, 14 
Animal matter aifled.upoa by nitric acid, 
memoir on, aqo 
Arnold’s chronometers, 275 
A. T. on faiiy lings, 415. -~On the 
of (i(h in Stotiand, 416. 

Athanee dei Arts, oi Paris, report made 
on founding ftatues in bronze in a 
"✓new way, 128 * 
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Arftiictic f xercifes, train!**},' for, 309 ■ 

Atmofphetic gafes, ihcir relative propoo 
tion-, 430. 

Azote, taCls and obfrivatiims on the me- 
dica^cfpiration of gafeuus oxide of. 

Azotic gas the caiife of the deiptcreous 
rd'edls of confined air, 340 , 
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Badoliicr'a procefs of plaining acetic acid 
from acetate of lead, |^z.—ObjjAions 
to it, 42, 4S 
Balbis, J. B. 370 
Balbo, profeiTor, 370 
Balfour, Dr. i7.-»On the diurnal varU 
ations of the barometer, 56 
Banks, Mr. inftrument maker, 199 
Barculli, Ferdinand, 47 • 

Barnftaple mineral, >57 
Barometer, diurn.tl variations of, 16, 56. 
—Suppofition of their being occafioned 
hy tliG lame caufe which produces land 
.^nd lea winds, anfwered, 58.—Proba¬ 
bility that the eqni.tropical change is 
caufi^d bi .ifcending aMbdcfcendiiig cur- 
renrs in the acmofphere, 58 
Baiomcter, a portable, 369 
Hilton, Dr, on the fuppofed power of faf- 
cination in ferpents, 300 
Bafaltc:. from the coad of Antrim, *73, 
*87 


Bavari in nbfcrvatoi y, 27JI 
fieaiivallcr, 128 

Bcddic*', D;. on the medical rcfpiratlon 
of gjfcoiis oxide of azote, it.—An- 
fwer to his quell ion to Mr. Stodarc, 265 
Bect-lu^ai, 267.— The beft to be obtained 
fiom the beet of Carthenaudery, 268 
Belcher, Mr. his obfei vations on the cffc£l 
of madder root on the bones of animal.^ 
406. ~ 
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Bell, Mr. J. on the renovation of tlw 
bones, 414.. 

Bellowi, on the heat of air blown fiotn, , 
73, 170 

Benaonbcrg’is experimenti on falling bo¬ 
dies, 1S7 

Bergman, M. hU method of cbtainlng 
pure nickel too expenfive for general 
ufe, z66 
Beinouilli, 57^ 

Berthoibt, 85.—-Hh folmir.itliU fil'.cr, 
234,-»-Hi3 ttperiments on azote, 7, po 

BicmMiiJicr, M. on the ^iiickfamlj of Ic.i 1 
doyens, and the means of avoiding them, j 

3*9 

Biggins, Mr. his experiments on tannin, 36 
Bilious concretions, experiments on, 145 
Biot’s theory oi •'■'^icity, $0 
Bird-lime, analyfi* of, 144.—Mode# of 
preparation, 145.—Its chemical and 
phyfrcal charaderlftics, 146 
Black, Dr. »26.—Extrafts from his lec¬ 
tures or. chemiftry, 170.—His dilco- 
veryuf carbonic icid, 330 
Blalling rObfcs, impiove:r>cntsin, 192 
Blutnenbach on the prefervarion of folTil 
bonei, d(c. 3J9 
Boerhaave, 173 

Bones nut permanent, but fucccfTivciy re¬ 
placed like the fluids, 31c 
Bonveifm, M. 370 | 

Boor, M. 49 

Boraceic acid very ufeful in ana!) flu, 86 
Borgia, mufeum uf, account of an an¬ 
cient geographical tablet there, 141 
Boring ro-k-, implements for, 192 
Boflt, Lew. on native gold, 371 
Bollock, Dr. on the faline eflercfccnccs 
upon wallSf J!?l3*-“On fill vary toners- 
tiuns, 374.»Otr the deflagration of 
mercury by gslvanifiii, 37S.—On biliary 
calculi, 376..—On the freez.ug point of 
fpermaccti, 376. 

Borwel), Mr. accuunt of the performance 
of the parent llitp, built under his di- 
rtfl’.on, 174.—Correction of emvs in 
- the dcfcription, 199,—Dvfcnption of 


his new parallel rule, exempt irom lit 
tcral deviation, 196 

Botanic garden at Schoenhrunn, 47.-*"* 
Valuable publicarjons from it, 5 r 
Beucliardcn’s improvements in cafting 
bronze ftatues, 129 

Boullay, M, .,2 \ 

Boiite, Dr. Oregoiy, 361 
Boyla introduced a new lilence of natural 
phiiorophy, 82 

Brand-, Mr. on the enamel of the teeth, 
2 J 4 

Bitdemcyrr, M. 49 

Brunatci, Dr. on fuirim'ng op ef].ualions, 
37 * 

Bucholz, M. on the dift’erenl meth''ds of 
fepar.tting nickel frun cobalt, 261 
Bu.io, rcpruduifion «t, 349 
Buonamrci, Jean, 47 
Butt, J. S. on veil!) the p '<1 ion i.f a 
tranfit inrtriuiie lit, 53 

Cade!', Mr. C' min.ui.c.iti m from, with a 
col f£fioi) "f memiii'-, which have 
bic'y appt.itcd at I’aiis, by the cele- 
br.iced Lavoiftet, 77 
C.tlculi, biliaiv, 376. 

Caledonian L.teiaiy bocrety at Aljerdecn, 
163 

Caih-is, M. on carbonifed turf, 36 
t' .muio, Hugh, on the fun^^i ot Fifj, 371 
Camphor, experiments on with fuiphuric 
acid, 31 

Caoutchouc, or Indian rubber, property 
ot, 305 

Carbonate of lime, importance of in mi- 
nerak'gical lefcarchcs, 330 
Cailillc, A. Ffq. rntcirded puli'ic*Mon by, 
ontheaiutimy of the organ, ot hear- 
irg, 440 

Ckj's tcicicopcs, -75 
Catfan, M. 17 

Cstarafls and canal of Troc'hattA in Sw;. 
den, 39 

Cavillo on mignetilm, 96 
Cavendifli, H. Lf<j. 16, 227 

Caui’:’'. 
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Caution to operators »i shem'icot 
mcnts, 235 

Cficic acadetn;, dlfvTvc'y of an iinis'fr- 
fa> language, t>y ^ member of the, 91 
^h.i|'ta!'s Eltner.s dc CHrattf" earra£l» 
from, 144. 

‘'ba'i-ii, hu uoiiib *on combuftiofli 82 

I * 

ihcmical rcfcarch^r recommended lophy- 
ficians, 245 * 

-hemiftry, modern theory of, claimed by 
Lavoiliei as his own exclufivc diJicovery, 
Si.—EramuirfCi^n of the jultice of bis 
rlaim, 85 

wliiuchill, Mr. ti fetcncc to his payer in 
vol. XI. 2ZU 

SloTCf Mr. on the ufe of fand in ftein* 
mingminc:, iec, 192 
Dioucr, M. on the condcnfatlon of fut* 
phureous acid gas by prcifuie, 236 
Jobalt feporated from nickel, 261 
L'ocq, M. his difeovery of piritc in the 
diftridl of Puj-de-Dome, 212 
J^ohevox’s brunfe ftatue of Louis XIV. 


129 

Jolcijpten of Saluzzo, 371 
L'omet feen in Dacember UA, 5$ 

L^ompaA:, magnetic, tabic of the errors 
produced in by the pr.oper magnettfm of 
the fliijl^xoi.—Table of obferved va¬ 
riations of, and of the influence of the 
flilp'a pofltioB upon them, 106 
Compfellion, efiefts of, in modifying the 
a 3 Kin of heat, 328 
Concreiims, falivary, 374. 

Condaminc, M. account of the fero~ 
jocat or fudden influx of gIis riser 
> ,AnM 2 ons, 15 ^ 
^b||IhmptIo>lf*^ulirenary, 371 
Contrivances f<ir c.jnflning elaflic fub* 1 
fiances at high tennp%'JituTCs, 335 
CopfiC'MSS. in the Berghefe mufeum, 92 

Cotrefpondciit, means of in- | 

* j 

creafin^ the adtion tf found on fLa. or* 

gansof fuc!i a? aic partially deaf/ pi 

Coulomb's m'-moit on the elfeft of h'-at 

on msgTtftifm, 188 * 

Cthivan, Mr. on ri.e CQr.ftruflion 0 ^ fails 

/h’ps and sefTeL, 228 


Cnb-flih, fee Srattifli fllheries* 

Crawford, Dr, 306 ^ 

Cromb’e, Mr. on liteiary focierie';, 163. 

—ReiVrcnce to, 203 
Crnick(hanks, Mr. 227 
Curaudeau's method of purifying oil, I50 
Cyprinus Idns, 371 
• 

D. 


D. A. on a fpontancous dccompofition oi 
nitmu’ acid, .‘vrc. 43 * ' 

Dalry^l::, Mr. 22 

I)|lcon, Mr, his experiments*on water 
expolVd to fro'’ring mixtures, 290, 191, 
317—On elaftic fluids, 278.—Qn the 
abfurption n^' gaf^.s by water, &c. 291. 
—On the proportion of the fevetal g2(e2 
conflituting the amofiiheie, 430 
Davy, Mr. his dlOwi ^ ^^ljiUve to tannin, 
36.—His method of analysing ftones, 
86—Extrad frooaVis *‘,C!Hewwl Re» 
fearches," 136 

Deafuefs, partial, 00 the mggnt of alle¬ 
viating, 51 

Debilities relieved hy gafeoii> .0»de of 
axotc, wiien Bath and^Rhct ^liooral 
waters had failed, 13^ 

Debuc’s memoir on acTclc acid, report of^ 
42.—His theory erroneous, 45 
Dj Loche, Fr. Mooxy, 37* 

DeIambra,*M. 188.—HisfoW tables, eyj 
Dc Luc'-- ohfervations ^ the expaufion of 
water, 378. 

Denfityof water, inveftigatlonxefpedlints 
377* 

Defcotlls, M. hia experiments on platina, 
121 

Diameter, enlarged of the fun and moon, 
when viewed in or^ncar the horizon, 
285 

Difcleri's catdknologleal obfervations, 371 
Dilpan, M. on the infairation of gafeottV 
osidcof azote, 334 

Dog- flth caught on the coaft of Scotland 
for food, for oil, and for its /kin, 169 
Dardo^ne, tlicpeculiar fludJuation of, ije 
* b t Downs 
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DouiiSf d^gers encountereJ in tinvsUtng 
over) and the means of avoiding them» 
3*9 

Dudtcfnr, iiS 

Du Name!) on rtpraduced buds 349«**~ 
On tltr cfFcAs of mauder in ifaining the 
bones of anlmalS) 407^ 4>^-'^ 
Drappier» M. his anatyfis ot <.hc pirjtc 
found in Francey 213 
Dropfy, lelieved by the ufe of'gafeous ox> 
ide of axote. iz 
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£and 1 , M. Vaflali, -569, 370 
EarnAiaW) Mr. explanation of his time 
piccC) 419. 

Earthenware of a <jad tjiiality, danger of 
nfing, 361 ^ ^ 

Eclipfr, foUf) e. till,‘30th of Jantiary, 
1805, 370 

Economy at fea, exemplified in rhe per¬ 
formance of Ml, Whitley Bolwell's pa¬ 
tent ililp) with his iinpriiveinents in 
tackle, 174 

Eft'ervcfccncea, fa'incy upon w.il}', 373, 
Elilfic their lendency to mutual 

diffuGony ^'’8 

Fleffrieal hypothcGl of fairy rings, difli- 
culties of, 3 

Elcftiuity, faffs and fpi-culaiioni in, K7 
Emihuf Leopold Auguilus, reigning duke 
of Saxe Goth^* his attaclu ) nc M, .lad 
patronage ol Icinnce, ^76 
Enamel of the teeth (iuc.> ’lot contain Gu- 
Oiic icM, 4S alleited by Morichir.i, 214 
Eriquiri*!, .\n,'* corredled in tunic parli- 
culai. '''-Mciii he appear': 10 have been 
sniGni'ormed rcfpcAing the fiiheiics on 
the noith of^Scotlaud, 169.—His re- 
ply» 200,—Further rcmaiks, 417 
Entomological obfcrvaiionn 371 
Equations, lumning up, 371 
Eracft IT. late duke of baxe-(iJtli3y his 
bequeft to his Obf.Tvatorvy 2711 
Eilablifliments tor natural pbilofopby in 
•he Ukraine, 2" 3 


Ether will difljlve more fulphur than al-v 
cohol, 6S ^ 

— fulphurati'd, is a good medicine, an/, 
may be ufed as a teft for lead in wine, 
7* 

Explofions in chemical combinations, at¬ 
tributed to nitiogefl, 234 
Expanfion of Wiier in cooling below AI 
degree^ cxpliAnciJ, 1S9 \ 
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Fabneius, prolefTnr, on fafciitatiort, 300 
Facquci, M. on the (oul air of oil cif- 
terns, 2yS 

Fairy rings, i, 1^3, 415 
F.ilconet’s ilatuc of FeU r the Great, 129 
Fal mg liortu s, expetinicius on, 187 
Fafc 'lailon, fuppoU-d power ot, in the 
r.iitli-tiiake, 300 

r.ivre, M. on i!ic filuiion of fulphur in 
.■iLohol and ti;c vaiiics kinds of cthriy 
<jS 

I'i'i-balls, atiu ifplicric, may be elcAric 
fparlts, 90 

F.xed llai;. liase piobably a progreffive as 
well a; i'*ratO!j motion, ffJ' 

Fliiulers, M. £f<{. on the ditferences in 
the in.ignetie ncedie at fea, 100 * 

Flint .and lieu), combuGion caufed by their 
colliGon, 90 

Fluid', claftir, have a tendency to dSfTu- 
fion th'ough each d her, 278 
Fourcroy, M. 85.-00 the phenomena 

obferved in, and rbe rcfults ebtainvd 

\ 

from, .atsinial matter d-'" ! upon by ni» 
tnc ncid, 240.-011 iaiivary conert • 
ttons, 375.—“On bilious calc.li, 376 
Fourcioyand Vjuquelin’i aiialyGs Gu¬ 

ano, 323 r. 

FraiiM, lurvay of, xSS 
Fujnyi not the caufe of fairy rings, 3 , 

Fungi of the vale of Fifa, 371 
Fuit'gus of the .till tree, reebinmeoded as 
a match for miners, 195 • 

Galvanic, 
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Italvanic fwicty of Paris, 137 
tialvanic fluid, 370 

Game co;!^', queries rcrpeflingthe train* 
*ingof, 318 
Carnet, Dr. 15 * 

r tfeous oxide of axote, experiments on 
the infpi ration of, 354* 

Cafes obtained from water by galvanifm, 
2«4.—Condenfedt 233. - AKforptionof 
by w't'T, &c. 29*.—Proportion of in 
the aimofidierc, 430 

Gay>Luflac*s experiments on the torpedo, 
iSo.—*On fluoric acid in animal fub* 
ftances, 214, 216 

G> C. on boring and blafting rocks, 192 
Gelatine, expriimcnts on, compared with 
gizzard, 209, 210 

Geoffrey's Matt ria Medica, 144.—His 
opmijn that thornbacks arc furnilhed 
with organs analogous to thofe of the 
torped-j, although they give no (buck, 
1S14 

Geographic il tablet, an ancicn*’, 14* 
Geological op''ia'ioiis in Fiance, 223 
Geology, its dependance on chemiAry, 3-;9 
German match, 195 
Gibbes, D«a*in the mcl’-lr.g point of fper> 
tnaceti, 377- 

Cibtott, Mr. cn the ufc of futures in the 
fkulls of animals, 343.—On the cf- 
fedl of madder on the bones of animals, 
4 u6 

galvani^ conclulions conCro* 
M4> po 

|'J.C}prinui Idus, 371 
'jp^ki'ig the lescK ol the 
whole lurt ice ot Fitliice, 217 
Girarden’s biwnz^i\atu|$ of Louis 3C1V. 

Gizzard ofyglT fpecific for 

agues, C03 .--^Chemical and medical 
examination of, 203 

*Cai3, M • his method of caAing bronze 
ftatues, ^*8 • 

Ceaf, native, 3 7 x 
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verted, 
Qiorna, hi 
Girard, M 


OoUbach, M> apiptiinted to dte dirc^lion 
of a new obfervatory at Mofkuw, 4.?.e ^ 
Coor, M. a celebrated founder of bronfe 
ffatucs, 129 

Qottgh, John, Efq. on fairy rings, 1.7i.*» 
Ou the augmentation of founds, 53»-> 
On the naagnetifm of (lender iron wins, 
,96.—His expcrimenta on the temper- 
attire of water furrounded by freezing 
mixtures, 189.—On tiie pecnliaritica 
and clafticity of Indian rubber, 305 
Gregor, Rev. \\‘m. on a mfnl|»l fubA-ince 
for 4 if|fly fuppofed to be zcoiKit, 247.— 
|)n two fpecics of uran glih!lnt'r, 257 
Grubs probably the caufe of fairji rings, n 
G uano, or natural manure of the ^outh 
Seas, 322.—Analyfcd, 323 
GuibaPs llatue of Louis XV. 129 
Gymnotuf, or cramt/filh of South Am*- 
ti<9, compaied^**’lP’ common tor* 
pedo, 181. 


H. 


Habits, natural, 3x1 
Hall, Sir James, onatlltT eU^s of com* 
preffion in modifying cjve^etion of hear, 
328, 381 

Hamilton, Dr. 290 

H. B. K. on the compoGtion of water, 
dec. xtf 

Harrup, Mr. on the fmvt in wheat, x 13 
HalTcnfratz oii the fpealting trumpet anii 
tlie propagation of found, 53 
Hatchett-, Charles, Efq. on -inlhcial tati^ 
23.*-*Hi$ experiment!, on the enqji;^' 
teeth, 216.—Obfervatioj.'' • 

vanic c^fcrimcnts on water/ 
Hsuffmann, M. ontdtt^cxip 
termediate terins of oxidjf ^ 

Hilktsced, nev (preies^ 

H. B. K. on the pi 
acid, 4a 

Hearing trumpets, 

Heat, experiment^ 
blaiil uf air f, 

0 



con*'ey tag 


' MtArkdiig 



INDEX. 


X/I'c£l of tin magn^tlfm, i88.—Modj*. 
by compreflion* 328, 3S1 

piutcflbr^ bis accounc of an an* 
cient gengraphic.i) tablet, in the mufuum 
of Canlinat Borgia, 141 
llennftadt'* method of feparating cobalt 
and nickel, 261.•-•On fugar pr''pared 
from bcet>root, 267 ^ 

tierfchell. Dr. on the fiiiguKn b^ure of 
the planet Satmn 4, 246.—On the di- 
redtion and vrlocity of the motion of 
the fun ..I'ar fyflem, $9 
Nicm, Dc'^ii iWe iho>fcCr «f |‘e.\.^» ’.and- 
ichut,>7'i j 

Holland,^ a new map of, tS; 

Hoimp, Dr. 305 

Hooke's cuitrivancc h.i keeping a f! mi at 
a ftated level, 16b.-'Hi ■ qaadiant, 37a 
Hope, Dr. 190, a?'’.—-Ifi:. otp'-M-imen:.. 
on the contrad water by heat at a 
low tctnperatuie, 379 
Ilorlburgh, J, Cfq. i>ti 

tion of rhe baromctei beiA.-m ih.. uo- 
pics, 16 

Hurfe-dung fuppofed to be the cv !. o; 
fairy-lings, 94 

lloifes, 2C9, 317 


Hoft, Dr. appointed inipctl.*! ..l''he bota¬ 
nic garden at ^k».iCHbi uiin, 51 
Humboldt's cjtpirinicnls on the lo-p-do, 
180.—On Ouann, 322 
Hutton, Dr. his theory of geology, 331 
HyacintiM found among Uiu irrains of pla- 
tina, 119 * 

Hypoium adeantoidei, 371 
Hyftetic affcdliyns excited by gafaous.ox. 
ide of azote. 
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Indian rubber, ddfcripiion of a piopcrty 
' e W 

'Of, 30s 

Indigo, experiments on, veich a view to 
forming artificial tan, 

Ingenhoufz, Dr. 14 
Inteftina^, their tunaims., 31: 

^ridhim fobnd with the o.e of plailna, 
118 

Jr vine. Dr. 373. 
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Jacquin, M. bit refearcbes in Amencr 
and the Weft Indies for rare plantc, 47 
, Jaundice, h<rw occalloned, 245 

Joan of Arc, bronfr ftatuc of, founded i/. 

3 way never before.'ifed for large works, 

i| 128 

Jockles, tcc. txnining of, 309, 317 
Johnfon, Dr. 201 

Jolly, Mr. on the caufe of fairy rings, 93 
JoHe, Mr. Ida expeiiincnts on checname* 

' of teeth, 216 

JoiirnaK, fcicntin.', advantages derived 
fiom, 72 


K. . 

Krtlm, on the power of fafeinatiun, 300 
Kniitauzoff’s chart of the White Sea, i8? 
Kriln’s fl.itueinf Loins XIV. 179 
Kt'.l)’- new Ciii'i'.n ot fphci.cj, 53 
Kennrdy, Dr. 33G 

Ken'ilh, Dr. on the efficacy of oxigen gas 
in fume kind, of pilfy, 12 
K., li. D. on the heat of air blown from 
belidws, *70 
Kirwait, Mr. 306 
Klaproth’-s rcviw.l precipitates, 

analyiisof tlic pintc of Saxony, 2^4 — 
Of uran-glimmer, 257 
Ktiight, T. A. £fq. on the iCproduAion 
of budf, 349 

L. i 

v.... 

LacunX, M. 220 , 

laigiaogeon l>ird-j|ime, i‘44.~-On the gizV 
•/.irds of white tjioultry'.' 203 
Lxmanon's oblcivationsoT ^he diwrn’al va- 
n-itions of tot'baiiflrnittci, o' ferved du • 
r'lng the voy.ige of La Peyroufe rou.'ii. 
the world, 56 ' 

Lamp, ftatical, defeription of one which 

maintains a fupply of oil, 1^5, 277 

• 

Language, univcrlal, 91 

Laitigt. 
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V'*niffue*$ map of Ameiics» m tclief^ 
183 

LavoiAer, 227.—His colledlion of mt- 
® moirs, 77.—Tranflatior. of that where* 
in he claims the ftodrrn theory of che- 
yfaiilry for his own, 81^ 

Rangier, M. 240 * 


Z.ehinan, M. his method of obtaining 
pure nickel too expenitve for general 
adoption, a66 * 

Le. Hongre's flatuc of Louis XIV. 129 
Lemery’s opinion on combuHion, 82 
Lc Moine’s ftatiie of Loiiis XV. 129 
l4erel of the fea, its utility in menfuracion 
of heights on land, m 3 
Levels of the whole fuiface of Ftancr, 
ineniuir on, 217 

Lewis, Capt. his expedition up the Mif- 
fnuri, i 38 

Library at Aberdeen, 203 
l.ighining not the caule of f.tiry rings, 2 
Literary Society at I'erth, )r.t,’iid'’d pub- 
licatioii by, 202 

Lock, afecretorie, with 6561 vari iti jjis, 
158 

Lungs, their ofHce, 312 
Luihington^-Wm. hlq. 176 


. M. 

Jl’Ic. DonaM, Dr. on the formation and 
death of bones, 408, 413. 

Madder rtK>t, of, on the hones of 

nimalt, 406. 

I^aJifon, Right^i’ev. fiifhop, on the 
mammoth,*'>■ American elephant, 358 
.JJagnclUm, 96 ^ * 

Mammoth, obf’'wtion ^on, 358 

Manitferipts, O^t.c, 92 

lVl.'.rtei, b'’«’-->--»'''-arches for cu. 

rious pLmts to enrich the impellal J>o- 
^ tame garden, 49 

M.irtin, Mr. on the prob.^.biHty that mu- 
liatic a*s. 'ts ompofed-ot oxigen Ind 
t%dtogcii, 237 

Ali^''aret, a peculiar movement of the 
• / waters of the r.vcr Dordogne, 152 


M.iikdyne*s table of proptr motions oftMl' 
ft.srs, 59, 61 

Maurice's aiitiquitier, extraA from, on 
the probability diat the Hindoos were 
acquainted with Saturn's ring, 418. 
Maxline's ftatue of Louis XIV. 129 
Medicine, liudy of, recommended to'men 
of fcirnce, nordependent on their pro* 
feilion, 14 

Melanci^dymidners, not to^ relieved bjr 
th^fihfpiratlfrn of gafenus oxil^ of axote, 
|, piopofcd by Dr. PfaflT, 11 
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platina, 119 

Thermometer raifed by a blafl of air fiom 
bellows, 73 

Thomfun, Dr. on falivtry concretions, 
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